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ABSTRACT : 

PROBLEM TO BE SOLVED: To protect insulating sealing resin from 
deteriorating 

through heating caused by increase of drain current. 

SOLUTION: The semiconductor device comprises a metallic header 3 a 
semiconductor chip 7 constituting a power MOSFET being secured onto 
the header 

3, an insulating resin sealing body 2 covering the semiconductor chip 
7, the " ~ 

header 3, and the like, a suspension lead 4 continuous to the header 
3 and 

projecting from one side of the sealing body 2, a source lead 5 and a 
gate lead 

6 arranged side by side and projecting from one side of the sealing 
body 2, and 

a wire 14 located in the sealing body 2 and connecting the electrode 
on the 
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upper surface of the semiconductor chip 7 with the source lead 5 and 
the gate 

lead 6. The source led 5 comprises a plurality of leads arranged 
side by side 

wherein the forward ends of these leads are connected with one 
connecting part 

20 in the sealing body and the connecting part 2 0 is connected with 
the 

electrode of the semiconductor chip 7 through four Al wires 14 having 

diameter 

of 500 μm. 
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£#L±ffiKS&2mffifciHffiTO&*^64m^-y7 
£flis-f sigfc » «E i i s **?-*T£*«>» i mess 

wjjr&mt&imt. msi¥mfti-vT. aulas 
wem. mm&v-v&kwwmv 

FfcSWBBy-FtfJSJ: 0 t,J£v^4SJ!£filit^^l±ti5fE 
Sg2«S'J - K*>74 ^Wffi<rMtfmtffl9m&V - 
Vwjirm&gicDmX 0 bft»y-F t> IXttwE'? 

[0028] ( 5 ) iiiiE#a ( i ) ££(±iiuie#a 
(4) wisiKtctj^T. fiiE3feai^^±fiEy>f-v^ 

a ( i ) kmmzffiisuzKnx^h. zcoxoK^mft 

Hfi<±£lT<?)y-F7U-A€:ffiffl-rs. BulB'^-VJg 

t*k 1 1 tic «iffi##flca5^^-r^*H7)y- fk» 
[0029] (6)*esttS9m*^&s±*t. wis 
Li)~om i Sfiit^s^jRS«5d$a« t . 
2ms y - Ffc i^ffl«ffifc^s$iiffliBi6 y - 

F t . «rl2«±*tSfcb^S 1 1 t> fcTBSfcJS 1 

smit Lxm£mmLiz®$i$ti?> ^«cf - -/ r 

roSS±*rtfc:fiaLBuiBS2«ffifcBua®2mS 

y - vtozxmmwmmtmsMwmmv - f 
«fc**w-*7-f*i:«ru issB2«iy-F«)y 

Fco>7>f^r«m^iyt,i!K<^Tv^. 1*11312 
me y - f oeatmms y - vomt m-&s> i 
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1 2 

^JidJEfc&o-C^S. tecoa5#ttfifie#8 ( 1 ) tm 

[0030] ( 7 ) i ) m. < 6 ) commz 
fewc. M£^2m«iy-Ffcj:txijie0j»Sfiiy-F 
oajsas* tziivj ^m(n^mm±w<mm<.z 

wm&2W&V-Vt5£XM3M&m&V-Vcrm 

10 [003 1] (8) m£#S(l) J® mcDfiijSK 
fcwt. »2«ffiy-F. ®lffll€ffiy-F^^tfBuE 
# y - FcOSfg^JgT'fcS . 
( 9 ) luiS^S ( 1 ) m. ( 7 ) C9fl|j£fc*>vvc, Jg2 

«ffiy-F, ««Bffiy-F^-srtfi9E#y-F^ia 

(10) ( 1 ) ( 9 ) c^fltJSKfcw^ ho 

tan 2«iy - Fii+i^fcii+^y k<£slt^ 

[0032] (ll)fff^g(l)7® (lOXDffi 
20 jfcfcfcwt. B5Ey-F^WimE«jt«aoHB!lS0t 

(i2) miE#8 ( i ) m. { 1 1 ) <mmzawc. 
iumvi>tix\,^. 

[0033] (i3)i«ie*&(i)J!s<ii)tf>« 

^iSmmeST$>S„ ( 1 ) <rfrmz£ixtt. 
(a) ^2«Sy-HJ±^^*2*coy-HT-ttjac$ix 

30 [0034] (b) ffi5£tfil£y-FlilWri#<0 

<. 3*ja-t<o"7>f-v. -rsrt.*.4*cog^ti>rig(cyi- 
mM.m*.hzt#x'%. m±#zmtifr&mn*f 

^S. 4*<0A1 W-V (Bg500/xm. fi?6. 0 

mm) ?v-x«ffifcy-*y-F*««Lfc«£. as 

*500W(5V, 1 00A) «*«*li2. 
40 3 Wgjgt & 0 . «HB^ftl£B» ^< . 

[0035] ( c ) #m&* 7 7-<^iiffl^||i«iBalS4 

[003 6] (d)$ijfflimffiy-Ft>j:t/^2my- 
F«±Kott<rgifiE$Hi-rjf AH^«jttc^-s i fc^-c^ 

£. fiiBftyy-FJ±ii(iEM±*<7)i6^-Cflllr$ 
ilT«ffl$tl^uy-Ffc^oTV^*i. BB^ffljti 

50 -tS^fctT-^S. 
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1 3 

[0037] lulB ( 2 ) <0^g£J:fttf . 1512*8 
( 1 ) izX hmkizMlX. ( a ) 2* 0 - HTt . S 

=5:0. y-KliflSJfctilgfc&S*:*). 6M* t g<4 

9. v-zwmomm:tm<%&. 

( b ) m&rmfrmtiz y-K^fcttaHjasa 

5 i t iz <t oTtfASt^mfc* 9 % ffll^l • flttJl 

[0038] file (3) O^atCiiltf, 1ufB#& 10 
( 1 ) fci&S&StCjPX-C. (a) fnaB2msu-h* 

9 % yfv-MO S F E T^^IW^tS^-r l £ tc^r 

[0 0 39] (b)¥«ftfate*3&fciJkvc. U-H 

fa±-th. , 20 

[0 04 0] (c)®2«SiU-K^ISSI5^ib-X]R 
[0041] ( d ) I) - F*«^Af@GJIJ*>Sgart- 

m xummtm Aunt »reitc=5r 9 . eh^ ■ # 

[0042] mIE (4) ^SlCiWX. :£*SfflS£fii 30 

9 y - H-c^L^^sjiT'tBuiB^a ( i ) <om&t 

-*-\Mi:g500juin) hidhVA ^X'ffM 

t v i fc *^w±«c?k<o y - h £&Etr3-s fitmm 
h. 

[ 0 0 4 3 3 SuE ( 5 ) <0*gfc Xtltt . ffifeg?*^^ 
•7>f-^«^a5*^l8t§^v:«JfCtf^¥S ( 1 ) fcPI 40 
«fcfiS5 0 0jum7^4*tCi£8±ft<9#!«{g«J 
jhfc , « y - K £ J: Sf&SSciM;: <fc &¥gftgjB<0££ 

[ 0 0 4 4 3 BuiB ( 6 ) <V£mz£tM , s&2m«§y- 

K<974 ^^gSKIilEgS 0 0/zm7>f ^4#£&8 

•e# *> i t ^afepni*. t.^it^^MPit*^ 

y-HWBKWt&fctty-KtllA 
[004 53 BuE(7)<O^g(C«t^ UTE^S 50 
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( i ) m. ( 6 ) o$j£(c«ti.3&mfc;!ra*-c\ m2m& 
y - Hfc «tifiiie*]ffli€ffi y - h win^a tti>74 * 
mms^^mmt±i¥<mmizmiiiit:iimiiiti>m 

[ 0 0 4 6 3 lalB ( 8 ) ^©fclfltf . HufB¥8 
( l ) ( 7 ) <o«i£(c«J:S^mtcSniT. #y-H 

^mzzz. 

[ 0 0 4 7 3 Sifie ( 9 ) <^S(c«):^tf. ffiB#S 

( i ) m. ( 7 ) ?)ffif£t is^atcira^-c. #y-H 

[ o 04 8 3 mfE ( l o ) vytmzxttii. mfa#& 
( 1 ) Jbm ( 9 ) «0«lSt«J:5S6*tcjDi.T. mm2 
m® y - H«+ifc* 9 iz&M LX^&Ztfr 

&2mm-Y<nv4*rmtm\izm$t?& r 74*(r> 
zt#x'%bwkifihh. 

[ o 04 9 3 fine ( 1 1 ) <^mzi.tv& . mn#a 
( i ) m. ( i o > <?>mmzs:z>m&ztox-x. miv 

t>-£x$mx%&. 

[ o o 5 o 3 a?ie ( 1 2 ) <7&mz£ti\f. imz® 
(DJbmai) <nmmz£&fflki,ztez-x, fries 
tmfcizwivKmmiLimmL. t-xmiz^xim 
mfcmfemizmmzttvmxmirez h . z.<m 
mmteitvxnw&^msztiih. nsmfoiz 

[ o o 5 1 3 mi ( i 3 ) t&tmizxtut % m£#a 

( 1 ) ( 1 1 ) ^«J£fc«kSS6*tcjDi.T. 
*^S^«* i ft<^aSL^rV^TO-2 6 3AA, TO 

- 2 6 3 a B^)atsi4a«oigfitt,iirtg^s . 

[00523 

mm-htifte&mtz&^x. m-m^^i-i^n 

[0053] (mmmi) minmi a \i*m<?> 
-mmm (mmmi ) xbz*mmm (mm 
wrw-yvvvx?) izftbmxbi. mmm 
H4 \i#mmm i o*mtims.cDmmiz®<bzmxb 
*). m5axxm6nmsiMiti^rt^yy. mm. 
m\4&*mwm.<7>w&m.iz&hm. mi 5«* 
mmm i (^mumsm^&itim^m&mxb 
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1 5 

[0054] *mtmmi<r)*m#mmui. mmx 
mfrhmti Lt^&*x-m®mzm m- s s o y - 

F4fc. BU^ih*2WliifEHB!lfflA^iLC-C^ai-rS 
^2«Si'J - F 5 i> iVSOHISffiU - F 6 £fl-LT V> 

[ o o 5 5 ] mm±ft 2rt ta± io 

¥3lft?-y77#ffiS£*VO^. <Itf)¥@tt?-yT7 
fcliyty-MOSFETjWftftStL. 03t>J:t/H4{C 

u ±®fc®2ms (y-xmg) i i tmomm <y 

-F««) 12MTLfc«tfc«r->TV*4. 
[0 0 5 6] ¥£fltf-y77li. TBK)KM>«il 

ojwwtt0*&*ti 3^LTiines:»s« (^y 
f*»2«iy-i« (y-xy-F) stsitflMfiiK 

y-F (y-F y-F) 6tf>5te«<i. VA-tlAZftL 20 
•C^fl5^->y7"7oy-^«ffil lfc«fctfy-Fm«l 
2(C**l<e*i&&3;h.TV^. 
[0057] KfEfS 0 'J- F 4«iJ±tt 2^&mXWSt 

$*u mm^mmt^mmt^x^i. y 
y - h 5** j # y- f y - f 6«^^ yysfc 

^yygoy-FtftffcS^&ftWTKfc. mg^r 
[0058] buIB* 0 'J- F 48 Jtf y- F U- F 6I± 

wwii*?****. y-xy-F (^2msy- 30 

F) 5li2*i&-5-0>S. d<02*<r)y-xy-F5 
ttMA/?©£U »ih*2«rtSPttJUT-*<oaigai 

2O0)m-m<mm£m:&±oiz%r>x^&. 
t, z<mm2ot. w0i¥m#i-y77ff)m2'm 

(V-XWBk) 1 lt\i4fr7)7j J rl4XimZtlX 
^S. mtB3Uga52 0«. m&>2*cW-( J rZ£A,X' 

xm&xzhXoizz^x^z. 

[0059] mwt&Zbif % ffE3l£a52 OttlififcO 
XolZ'74 J rtgm3[£ffif8.L. ZL^A^mm^tM 40 
»<oy~F, t:tlK2*cr>V-b*m&Zit&ffif$Uz 
&->TW&. *LT. f^7^^«^i5*^5©£^sy 
-Fliy-xy-F (SS2WJ-F) 5fc=SroT^ 
S. 

[0 0 6 0] 4*<OV^-V14JiEg*J5 0 0jum<OA 
lV-f^TfcO. «fBI3 C7-f-f*3> Ii6. Omm 

"74-^1 4fct. EglOOx/rngg^A ly^-VT'fc 
S. 

[0061] $l±#2lPWtLt>^v ^3«04>5«ia5^t 50 
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fct. l^^«tK0#ftSI^I!lfflSnSIXftfflfL2 1# 

taaw-4. ^^31*. -e^^^coii^io. 4 

mm. £$#12. 66mm. J?£#l. 26mmt* 

& . y-x y - f 5 1 y- f y - f 6 <o 3*0 y - f« 
3. 4mme7fti)0. y-F y-F6 fcB&oy-x 
y-F5t<o+iatsoy-F4*^fiSLTv^. #y 

-F<7«i0. 9mra,|5li0. 6mmf, ffiStS 
=5rS«ffi&jej£-rsy-F^OSc7)Sll{i. z/a-bt 

[0 06 2] a^2 0iOfi?»i5. 4mmT1@(il. 
3 5mmt*S. £>t. A. y y3<0T®*^#y- F<0 
Tffifc<0!E8Ui2. 5 9mmt/jr^TV^. $1±#2l± 

5. 5mmgS-C*S, 

[0063] ¥mft* -yT7tt. 03fcJ:t/04^-r 

j: 0 tz. m^mmwum^ 0 . tit umz 5 . 

0mm. (14. 3mm. ff§ 2 7 OAmggfc&O, 
-Fmffil 2<D^^ ${^^0-2^0. 3mm-CfiBa 
*<0. 6mm. y-xmSl l^#3li«^)-ffl3&< 
1. 4mmfffi2* ? 4 . 2mmTS>S. 
[ 0 0 6 4 ] *mft1- v77 fc»Jfc3*l*yt!7-MO S 
FETJi. a4(C*-r«k3tC. ttfSMOSFETTfc-5 
SH^^<o^y3y*^yjri,^f*fflg2 5<^ 
ffl<0^ 1 @^<0X t ^ >- 2 6 1 M O S F E T 

rmizmms (bi"( io**ts<t^Tv^ 
s. zobuj ^mteioji. f-^y. ^y 

y;k. MzXiXBtf&tv. ^fcttf5. 

Ojumf*)&. 

[006 5] yN'V-MOSFETIi. Kfiext^^vA' 

2 6<o^BtS^m$ti^«a<om2#^^'7 

x/W2 7i:. dW7x^2 7<^aa5^t»iS$il^ 

i^mai* i ^sy-x^28fc. is«rrs'>jt^2 
7Sta-?Tg(t<?»n^y- Memg2 9 1 . ^<7>y- 
btm®2 9±mtfLZti*:y- f«®3 0 1 . mm? 
-bfm3om?mffimmit. i^xt^^ 
^a2 6H£Vimmf®mm3 litzmuiatv 
-xm®2 8£W5mtzim2ti&m3iwizm.vt>tifi: 
v-xwmi it. mEy-xm®i i*?m§mmM 

<oy-xtsi i^y-Fmffii 2mmizm&Zit 

SffiHK3 2^-Cfi!«^TV^. d«0y\'V-MOSF 
ET(±. 05t>J:^H6<O r D 6 (r^X6^'J- 

[0 066] 05{iF^-f >-V-Xf3*>mn.t bl> 

jymsm&ZKtr??. H6i±*yffiji;Kj:£Fk 

yyX'hh. 05^77*^^*>5J:dfc. t'Ux 
4^y-X (D4) -m. Vgs*«10VCId*<1 00 



1 7 

iUx5i"V-X (D5) "TO. Vgs#10VTId# 
1 0 0A<0t#<7)ER(HI^)*>«Si:Ron»i7. OmQfc 
'Sr'h ?Ji4X6i/\)—X (D6) T'fcL Vgs#1 OV 

t i d# i o o Aot % <nmm<r)*ywfcRo a \s.4 . 

OmQfc&S. 

[0067] LfctfiX. Id#1 OOAtfDi^OVos 
<Ote»f£E«. D4Tfi*yfiifi#2 0mQT'i>&.Ii: 
V D s = 2 0 0 0mVi:3:*K D 5 "CJi^i" yffita# 
7. OmQtJbSutK, VDS = 7 0 0mVt^rOv 
D6T1±*>1£ijia { 4. OrnQt-fc^ii:*^. Vds = 
400mVfc=Sr&. 

[0068] m§v*«t|6J±£tf v\ 1&tt»fc<fi«E(c J: 

a^< . use < i d ) m&m&mzt. *) y-xm. 

[0 0 6 9] LfrL%#t>. WLl>W&.<r>$m%DbisV 
3ft<02*fcJt«2LT4*fc^a^flBii:U, W^SS# 

[0070] hw >«s ( id) mime)*? 

[007 1] 

[j&l ] P=P • R.ire 
[0072] 

[&2] R.i Ie = P - 1/A 

dir. niy^-\ro^$. Ajiv^-voifg, p\tv 

[0073] 

[S3] R. ite = 3. lxi0"»-6. 0X10" 3 / 
(250X 1 0~ 6 X250X 1 0~ 6 X3. 14)x2 = 
0. 4 7X10" 3 

[0074] 

[j&4] R.iie = 3. lxl0"»-6. 0X10V 
(250X10" 6 X250X 10~«X3. 14)x4 = 
0. 24X10" 3 

LKtf^X. mm\. S3. St30^fflV^T. ft* 
05 0 0// mttg <97>f 2#teffl Lrtrfiaw**?- 
M O S F E T 1 4 #W7 >f * £ ffijfl Lfc#HJfig!8t 1 (c 
J: 5K7-MO S F E T^WWf^t/] £|f 
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[0075] 
[&5] 

P= (100) 2 ■ 0. 47X10~ 3 = 4. 7 CW] 

4 -^4 
[0076] 
[»6] 

P=( 100) 2 0. 24X10~ 3 = 2. 3 CW] 
10 T£ . >"?7-MO S F E T<7)£'xiWSfe1) { j£&X'% &Zt 

[0077] ore. *m$mm 1 tfrnsteggcosm 

^Sto^T. 07^^Hl4^#^L^r*^ittHfr 
6. fc*5U E9J@01 4ttB&5W5:0-CJ>£. 
[0078]¥^fcHSUi. a7WP-fA--K' 
^-ridtC. 'J-h'7^-AfflS (Xf .7Tl 0 1 ) . 
f77*yf<>'/(Xf77102) . y^fWyf 
^7 , (^f7710 3) . t-^F Uf 7710 
4) . y-KflWr(;*-r*T10 5) . y-Kj»gU 
20 T7710 6) , ¥ffi;<-y* Uf^lOT) <0#X 

[0079] -rw=>, *$*gBi vmkizts^x 
»i. 09fcJ:t/08tcSrf idfc'J-H7W-A4 0*< 
fflSS^I. (Xf7710 1) . icOD-h*7W-A4 
OUU H8fc*cfJ:?t. -»W*ea«r«<$r&» 

#com&&mfrt>%&&mm mm) m^rvxx 

StfT^Sfr&SrJfugfrihk 0 t,-giS< LfctiBS (8 
3U11. 2 6mm) fc&->T^&. JlbiffjhPflE'Vy 
30 ^3T'&9 1. 2 6mm<OW£t : 5:'K ifV^frft#fft9 
•J-F4, V-XU-F5, y-h>J-K6«)aJ»T* 
0 0. 6mmO«$fc3-?-tU6. 
[0080] y-K7l/-A4 0J±»ttfc5:9. 1ft 
<7)U-H7U-A4 0T'Rlf^t (Jtfci.fcFl Offl) 

08T«3(B^^^. 

[0081] 'J— K7V-A40U, a8C*t-J:d 

fflv^»4 it. z<dw&4 KD-m®frt>-jm 
mxvmzmfti-zmmnKmffimcoo- K4 2 

40 LT w« . i« y - h 4 2 tilu^M*4 1 lc*t LT13c 
LT^S. Cl<?Dy-H4 2<0e»/^i3. 4mm{cr>o 

[0082] l?iey-F42Ji32(rClffl^0, t<0 
l*Jiy-hy-K6?rffijSL. 5t«t<iilJ!S«0 , 7'f-V 
J*vV4 3imVt>tlX^h. #y-K4 2<D(HiO. 
9mmtrj:0. HE^-f^t-y H43<D«Ui2. Om 
rru ^${±1. 3 6mmlcrdT-5-CV^. 

[0083] *iffl2*<oy-H42«y-xy-F5^ 
1Sfi£LTv^. i£02*coy-xy-K5(ifraoid 
50 fcl*coM«6a52 0^HBiSt^oTV^. 316352 



1 9 

til - 36mmt^tl^. it:. l«e'J-K4 2{i 
tuEi1-#4 1 fcTfrfcSBtr 4 * 4 A- 4 4CJ:oTa 

[0084]-;*, f«iey-H;-K6fc. BN£f£V 
— X'J— K5fc <0ia<7):M A-4 4 A>4> lift 0 y - h* 4 
aWfeffiLTV**. vIO*0U-H4ti^+TT*fc-S 

ate^^lT^S. JSlttfcJ:&aiHi2. 5 9mm{C^o 10 
4fc» ^-f^-y^3^±«ittlV^aflia54 5 

[0085] amMm4 5 , 1 & 

4 4 fc J; ot *fi 'J - H 7 V-A 'J - K 7 V- 

hm^-th z t #x% h . %m,znYth*-tv k» 

[0 086] ortC. nEy-H7W-A4 0<0^ y^ 

fcJ:tf04fc^3ft64 ! m^T7#B?g$*U> (7. 
T77102) . ¥S*f-y77J±. TifiWFMy* 

ffii oajwffl^a^&i^m 3iz£ix^yy 

3iz®£Zti& (Hi H4#sa) . 
[0087] 01 0 t^t«J: a t, Wlcf-y 

4ximth Uf7/io3) . y-y-m 

S 1 2 £ b 'J - H 6 W7 4 Wy K 4 3 A* 74 1 
4fc<toT«^ (@^ft7><-\r*yT-f y^O SfiS. 
^O7>f-V14(i9«ID^)SSSa* i /hS^<0-C«B<Tt 30 
<t<. Jttttf. ttgl OOjunvggOA 1 V-f^T'J) 
S. ¥#ttf->yT7tf>y-xmfiil ltluE^g 
SP2 0(ii@#S[7-f -\r*yr •< y^fciSV^f^l 4"C 

50 0jum<7>A i 7>fW^W«yf<>'/l:!t« 

xfvf^yf-f yyiz£~>ximi,z4*#>T 4 
Ztil. #>t4 y7\zZ.hvA J ?<F>&%\t=>. 237i 

[0088] *mW1'»/77<r>V-XW&\ lWl*? 40 
#>T4 yVWffli. fl^idtCl. 4mmX4. 2 

< T t> -fOi 4 4 #W74 -V 1 4 fc&gg-T S i t tfX'Z 
h. 

[0089] offfc, 01 KcScTipfc:. b7^X7 
Tt-rt'H^fcioTt-^H^ffV* (X-f yTl 0 
4) . fr^!8j&<oy-K4 2<^feSgffl*^^-yr3^ 
^+^^ttSHttfflliiA>/i>^S#f±*2Tlftd. 
2»i. ^>yr3<0±ffl»0*5:}!&o,rfc*^ ^^3 

oTffli4»ih^2A>^>iiajL. me>fcibv>&mmiz% so 
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[0090] ort. Hi 2(c^^"J; d(c x ffifflay- 
FfllR-JSfcSSEfcJ:'). y-KAJBrfclSM^fTO (7 
T771 0 5-106). (J-KflMMfcli. 'J-H4 
2£J1#4 l*^flJOSrtttt(c. fiiyy-K4S:$t 
jhtt2<oiSfire«JI8rU :^/W4£-£«iej|Brl$£ 
U Sfcfc'Vy^SHWSifiMM 5 £7 'J y h«(cfl*> 
«CV^TK«1-S^y^3S:7)-SI$^S. 4fc. 'J-HjS 

iz&m-z. 

[0091] 0 1 3 tflrtJ: 3 &ihft2 A> 

t>%80th y- FS8Hfc¥ffl.* v =^««ltJ: oT¥ffl£ 
*>y*T?& (Xr-/7107) . Hl3C&bYCIi. & 

x o s mmmsmcvtmftmm 1 £ssstt s - 1 vx* 
[0092] *mmm 1 x\t. y - Ktisi^ifiisT' 

la£y-Kl£^ff*>-f. *oy-HflJBrlS 
«fc->T* H14 (c*^1f Al^flljtO¥^fl£§|g 1 

m-h^ttfx^h. 

ioQ9 3\m\5\t^mmm\<rmmmm.\tm. 
^itthmsimxhh. zemsmtot. mv® 
mtmmsE (sr) @»*^^y, y»f>s 

(R) 'V*^ ( Vout) AC-DC 
^l%Ofi[ffltti]E|5I?&*^^|51ffi (R) ^Vfii^ (Vou 

t) -r s. 

[0094] (DC) i)*t>0)H^ ( + , -)£XJi 
-;HC (CONTROL IC) liZinXffl&Zixh. 3Vho 

[0 09 5] 4)t, W-MOSFETQ1, Q2(±. 
Pf-^y^;HWOSFET^ffl^j^^>f >X>f yf- 
h5y^'7.^Q2fc. Nf--vy*;kMOSFET£|I* 
^Jt'fifflfliKSR) h7y^'X^Ql*>^5. M 
?CDlU1J\i V x ^-^-f Jf- K D i x^mtt. 

[0096] 75XA*fc<tO^'f y^-f yf-h^yv 
7.^Q2*<tM^(fiiffl«Eh5y> ? X^QUi3r7) u 
T^^fy|lII5*«««3ilT«^lHlffi (R) fctii* (Vou 
t) 21x. ^Ai-xAMzXVmmiEhyyiSzfQ 

x(mwiEmm&.ztixim.®i& (r) tain <v 

out) ZtL&. 

[0097] Ltztf^x.immmi(7y®!8.(vmto 
mmnz&^x. *m&i-vT7 tLXNi-*y*}\,M 
osFET£«*&/«:i>c9j±. mmmsE^y^ 



J 



2 1 

XfOtltLXtiffiXZ. *mto+«/T7 kLTP^-v 
y^HWOSFE t zm7tiLA,tH> coit , 15iE^ A 
A y f - h 5 y S^X * Q 2 k LTffifflT*£ * . 

[oo98]4menio¥«fmi (©uraii 

^Srk'coftms, oa«3§. y-h/N-ynym 
[0099] 1 fc-Mitf. 

s. 

( 1 ) 82WJ-K (y-X'J-F) 5<i2*k=Sr6 
£k*»£, ^iBfffiWcOJa^tcJ: 0 . ^IS« 

-MO S F E T<D$5giMkfr'igftT'# 6 . 

(2) 2*^V-XU-F5<±$t±*2«rtg|5(CfcV^T 
£V«»«2 0T®fir»K £«SMS*2 0ICtt4**>* 
HAlW74-frl4 (Eg5 0 0/xm) j&^^ixTV^ 
iikfr^ FU4 ym#ft#fcJt« LT AH£i8* 

£fc#-CS4fc*>. S±tt2£«j£i-£fflj|gO&-ftO& 
4*»i6ifc36»T*. VN-y-MOSFETOg*Sr-fk 

[0 10 0] (3)ttV4*14-&t3il,t&&m 
»f-»/T7t36£LfcS&li, 4*oAvv7^l4iHI- 
U *>o^^^<^2*««<oy-xy-K5 
£ar>TsaaH«:fiasii*fc*>, *MU&&Jti&ya 
era 6. 

(4) «aawsu-H (y-Fy-F) 6axr/m2m 

S'J - F 5«KoB<^ft$-lJ:Tif Aie^flBSt-TS^ 
kt>T'£6. 

(5) «9'J-K4«ajt*2«Sfiflrc«irL=SrV^ 
[0 1 0 1] =5ri>, ffiE2*oy-X>J-K5££fjl:tt 

2tmmvm&rt-frLT-*b LtM&tztxts^x 
i>x\,\ z commx'U y - f itrnzmm m 

is • »A3@awifflfc«r4. HKjarctww* 
rl 2 *<oy-x 'j - Htaasft-raisstiT v ^ i t 

[0 10 2] (Htt3gS2) H16H*l6BBWflfico||Sfi 

a. *Hi»g«2-c«, %2«fiu-H (y-xy- 
K) sfc^Hjtfttu nesnmu-H (y-Fy 
— F) 6<mi*)l>&<vizwci>&. y-xy-H5 
[is*ri!rsega52 o<D£2kB&iieg<D«ekt- s£ 
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ktf-e^s. £<owruais»2oog3JL9tta*a* 
nHBsfiroTn*. y-xy-F5fcltfy- 
f y - f 6 fc 1 * y yiwoeBSfu wssm 

ioio3]^mmm2mmi^mnt. mm* 
Bmitmm%m:tti-&izmix. y-xy-F5 

S* f S<^rO. /*y-MOSFET<7)$5a&fft;: ! &5--r 
10 [0104] d»0gS3)Bl7A£Hl9U*»9) 

mx-h o.ai7 tt^mmmn&maim. m i 

2 1 mmz y-x y - h 5 * y- h y - h 6 J: o t> «£ 
k \*mm>v-vx-bhtf. z<r>mx-\tv-xv 

[0105] y - x n - f 5 ab&o y - 

20 TV^. «I<02*c7)#AgS5 0ky-hy-F6C0f -y 
f-«3. 4mmfc^rr> : CV^. 

[0106] *HSfeJB®30^«^gl WtBSfcfc^ 
Ttt. 019tc^-J:d^y-F7V-i,4O*5^fflS 

i«y-F7ix-A4oii. frieii«s»©i<o¥ 
i cmmx-mm l^bs t^r y - v y i^-a 

4 0 fciJV VC H ^ A-4 4 ^ ■/ ^3 fflJttJV^T *> V 
-x y - F 5 ^ 1 *k /jrS J: o lzm&Lt:®mThZ> . 

4*7)y >f 1 4 aqg^Sits y-x y - f 5coit3S 
30 <±. y-xy-F5*u*y-Ft^4c:k*^. i>(± 

^^^2 0i&fliJjg-rStc7)TJi^V^ ^^^-^ 
*k LT30&2 0 k ^f^4 i k . 
[0 107] ^i>. *HSBgS3<7>^^Ml«SBS 

nmsmtmm i w^k i ta^^mm 
{i*B&-rs . *iamt 3 m&mnw: 1 1> frsnsi^ 
■2»t»tH8cy-x y— f 5tfm&e>~*mmz 

4. 4fc. *HSI»S[3co^«c^aiT1±. ©SISjt 
<oy-x y - f 5 co^tsgtifAnS 5 o ^it. y- 

40 hy-F6kfci-5TlfAl^aiJtk^oT^4. L/c 

^•c. ^i^miiimmmizmttzm. mmi 
cvrnxmrn-th zttxz&ttuz. nx^m. 
wcm&hc\tifix%. wig • wxzmmcomi 

[oios] (mmB4)®2 0i±*micDmcmi& 

4. *»tog@4T-|±. y-xy-F5^iHJ!K«iSkL 

y-xy-F5^Sih«c2iOjgTOff0ianfT 
y-F^ssrH^fijSkt-s^ y-xy-F5*« 

50 y- h y - F 6 {CttS2 LT&fgi (g*«J!S< . Iff 0 flfffc 



(13) 



2000-49 184 



23 



24 



[0109] ?%b*>. mjmw-x >j - f 5 o# 
n^mmm^^m^mh x d icbev-x y - f 5 

aBttOftlcB 1 J^il?a<9ifrl8l^ffl?l5 1 

s. CKOipti-scifctcioT. y-xy-F5<o*r 
o m mvmiy- f y - f Gowarfct* « - t 

[0110] *HiSM3S4T'J2. 1 li- 

wiaisa52 otsi^t}Hi!5fr*«fiPSi-sifc^o. 

[0111] £1z. *HteJgS4-C{±. y-X'J-F5 

co*f o fttf aww>«*raiiy- f y — f 6 WHfrtt 

tiBK "J-F«W. ifrO & 

fcV^T t> . luEV -X y— F 5 WSfcSifcif ASBSrlSttT 
[0112] (HSBE8S 5 ) 02 1 U^WDfcOfltoltlS 

WKh&. *%NfflW5i2. <aj£«iji<oy-xy-F5 
*m&Bm5<?>*mmmiT\i. y-xy-F5iitf 

XJR 0 fWft 5 2 £*Pi LT t'XT 'J - F £H§gfflK{;: 
HSOT&ifc*^ y-F@^S<0|6l±«iSi: 

^<^r0. ^V-MOSFETcO^Sgi&ttKS^t&.r 
tfc^S. ^UfiJg®5iO^«^ISlt:fc^Ti>. 'J 
-F5t5gt:lfASI^^ai-rSffAa5^JBJ«L. if A 
S@OT»Sc«i. -«r^^lil^ • if AHIgBUiMfc: 

[0113] (Hte»®6 ) 02 2n^^mcm<om& 
mm (mmme > -c&s^f^ia^^t^w^ 
0-C&&. *iafe»©6co^«^aitt. msaa^ 

<Sl?>¥3£tt3IElfc:i>Vvc, tiittt2*^3&ttf-£^ 

m i w^®Mia 1 1 mm%m:zm-t& . 

[0114] (HiS»ffii7) E2 3~03 6tt*HHB« 

0-C&&. #lt*80&«87<7>¥&ttSSSlli. 02 3fc^ 
-f J:3fc. lijh«c2tf)HBIffi*^^2mfiiy-F CV- 

x (s) y-FD 5twmm*J-Y O'-f (G) y 

— F3 6^^-Pixl^aj^Si:fc*»tc. i^fSiS 
K7f) 3£t&lW& (FW4I) fcLTffiitft 



[0115] *HMBBB7TI4. 02 SOTBMJV 
02 6^)fflffi0T^-r 'J-F7U-A4 OtfffifflSfl 
6. d«y-F7^-A4 0«. 0 8 (C^-f USSR'S 1 
0>>J — F7W-A4 0fc8WC, :M^'-4 4*>£>3£f 
£#4 6 imtt^^m.3^izmtii^ith b b 1> 

T-S^fflg3^Sft-rai8jt^oTV^ (02 8# 
10 . 

10 [0116] 'J- F7 A4 0 Jiif H&JKRSrTVX 
JfcBfcJ:o-aft£$fJ.i>. i5IESi$>i-4 7Ji^±^4 

6<m®tz2i?f^Wi.nt>iix^h. zcoi&mfin^ 

mm® i ^ i a y y - F-ci^sig^^f-tsis 
in* S o y - fs^iss fc om? s . 

[0117] *HSfiJg®7T1±y-xy-F 5«-*fc 

sv-xy-F5coife3g (rtsg) awm!7>r*sa»5 
20 wffiiaeg©i«^tHafc:ag5oo^mfct,a^ 

±Wi 1 4#0*MA,Tiggrt'£ fcSroTl^ 
6. ^rfcitf. B^«BW{i6. Ommfc^oTV^. £ 
fc. Z*wy-F<0SI@ (t yf-) 5. 08mm{C 

^ro-rv^. ci^y-FiSjsiiJEDCffiiatcjs^-r 

[oils] lemmm i i \t , -e^sjt 

*a»ifiEie589e©ikNt-c&y. 029*5^1^03 

Ot^-tidiC i»»«3<0±ffifflfclji|iB»fi^l[l 

30 yT7i&®^Lfc^ tm&tf-,71rt%2'm. (V- 
X«ffi) 1 lty-xy-F5£7)'7>f-V«^a55 5^4 
*«*^A 1 ^-f ^1 4-Cft^-S. ifc. ¥®tt?-y 
7-7^©Iffll«ffi ( y- FSffi) 1 2 1 y- F 'J- F 6£7) 

V^f ^ttfc b 500u mW&Wt ^Tft y , 

SBV^^^ittgl 0 0/zmgS<oy>f-V^S*^-S. 
[0 1 19] ore 03 1iCij^-J:9fc:. ^7^3^ 
BXttffl?L2 l^^Sffia^F7>X7r^-;WF 
40 fcJt«>Tt-A'KLT, S±«£2T*^ftf--yT7. V 

4-V14. y-xy-F5teirxy-Fy-F6ortsg 
^ (W^ffiBESs 5 ) -ciijt-rs. 
[0120] ore, m. fmwmzfto . -t%h 

*>. 3#MV 4 7 ^3^#(tffi^-CflJBrr5 f: t 
t,fc^^ A-4 4 £flJBrL. **oy-X y - F 5 J:tX 

y-Fy-F6£*i#4 i*^W0(8L. ?A>fcy-x 

y - F 5 fc J; txy- F y - F 6 £ #^"7 ^ y^mz^B 
tlZblz£->xm23 tiXVm 2 4 fcijrT J: d %mm 

50 [0121] 03 2t>J:t/03 3«y-F2r^oE-C@ 
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-£zwA3mm<7y*m&$iW. 1 1 Ltzhox-bi. 
i&cms&tih. ztit>amum;mv$>'). 03 4*> 

[0122] Busrcti. n§g««5 6crw&mim 

ffifc Jtfy-x y - h 5i>«ktxy- h y - f 6<ojf 0 ft 

Ht^.&a5^b!rW.yy^y-H*<|||^«5 6^tt^ 
*l*«£&»-5 7T;&£. 

[0 1 23] ^-yr3(iJR#ffl?Lt#A$nS]R 

J:*). #m^T7*74^14T^U:gtfiy- 
x y - h 5&xvy- h U - F 6 L T0|ga« 5 6 
ti!d»$*Ukkt>tC. ^yr3^LTl^«5 6 

wafts*.*. Lte&^x. mm%immmtz% 

*). ^mmi<r>£%®ftm&Zti&Zblz%&. 
[0124] CKOid^tBH^-CJi. fl-SWk&S 
y-F#23g^k$rl>.rka^ H^S«5 6c^^g? 

cofc^-fc&y. K#WS^fflS5 6^<»B-C#&. 

[0125] jfAisrcii. 036 tc^-r i 3 v- 

X y - F 5 F y - F 6 CO y - FSfcftfcUgSJS 5 
6fc|£»t<i>ix*:ff Aft (0*W izw AZit. i>*~y* 
H59-C@5e-r6. -<9l£. 03 6fcJrtJ:dfc:. 
^3 izW&y 4>60 A-y ^3 coJmmiLlzft 

AL^JR#h'X5 8t:J:oT^yr3i:S^7 -f >6 0 

VA * 1 4 T'f&£ LJtff&i V-X y - F 5 &tXf?- V 
y - F 6 LTH^SS 5 6 £2SS&$ *U> fc k t fc. 
^•y^3, J^7*y6 0£^LTA1S+fclS3&$ft 

s. Ltzifi-?x. mmimtftimiz**). tmtm 
a i osc^aftassgfi^fi.!. ^ k . 
[0126] *nifcB887fc: itua. mtmm 1 k n« 

lZ4*<r*kWA -V 1 4 fci ->X*mfc*vT 7T'f&£ 

L^«v-xy-F5tcs&$wtga$fL. *^y- 
x y - f 5*»^n^«5 6 tfisiSfis £ k £5rS. 

[0127] ^{ft«aS7»iiiifeJ$B 1 kPIBI&S&SS: 
H-?&bki>iz. S9y-F£S»t$:^<rkA»<c>. V- 
X 'J - F 5 -V&^S 5 5 <0(iW£;R< tl. ^ k if 

xwA^mmfi^zKhttuz. va* 
<mm®£ *h\z$,<-?hz\t i^mztah . 
[0128] (mmms ) 03 7^04 1 
comcommm (mmms ) xb&*mmmiz&b 

S0T&6. *Htt0B©8O^«^Mlli. 037fc 
il^038l^rri:dt. #ihtt2<7)Hll»^gS2m 

ffiy-F (y-xy-K) skswrny-F (y-h 
y-F) 6**ti?tii*mtiizitztti>£. iSrS 

« (^-y^) 3£811gffi ( KM vmffi) k LTffiffl 
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^.filgk&O. 2JS7fitj£k&£t><D-CJ>S. 
[0129] *HiUglg8T'«. 03 9<WiBT'St 

i d tfrenw® 1 ^ y - f 7 p-a4 0 k pats 

0 'J-FSJt^<0y-F71^-A4 OtffiMHSflS. 

u>u ao'j-F4«t-^Fa«±«c2*^ai-r 

[0130] *mmm8cvmtomm 1 <±. s±*2 
ey-mffifr y- F^ft*»*»itf*2 «o 1 igjfcfr 

10 ^s«(cnirts«^. i»ihf*2<o&®£«oT!i§rc 

[0131] *^SBg®8O^fl^B<0i{jS(cfflV^ 
y-F7l^-A4 0li, m&&B 1 V-V 7 Is 

-A40 (08#gg) fcrtswc. y-xy-F5£i* 
tLtztmx-hh. tti>*>. *n«fijg®8<oy-F7 
4 0 « . y-x y - f 5 ^rt^taisas^w L^r 

V*. ig«£<0 , 7>f-^^a55 5$r^-i,»ttfc^oT^ 

s. fiev>f^«^a55 5«(iw5-j!K<-r&^«> 
soy— F4 ii^+-cy- f y - f 6nt-gsft 

[0 13 2] ^'-Fy-F6. S0y-F4, y-X»J 
- F 5 k3kfc3#<7)y - F»K y f-«-^k ^:-?TV^ 
&.feki.tf. y-Ftyf-tt2. 54mmt^W 
4. CIWTtto, V-f-\^^5 5<Oi|aWIJ4. 5ramC 
•f&ZkWTZZ. VA J rtm®55ff±Z\ l ^tfr 
03 9tc^-ridt, ¥^ftf-yT7<oy-XBfii 

1 lkV>f-^i^gP5 5^4*<7)A^ r 7^-\'14T«i^ 

Lfc^oT. l#3fc9C«ax&y-XltS5ft 
»±/J^<^0. y-X«7>f-fT^m»5rffi«T#&k 

30 kttc. y-xy-F5^<oiaga<)^»fcfftSi3 
[0133] ^frgs 1 m&imtmimmm 1 

klitT'&O, 03 9fc^-«tptc. ^d$»R3<0±iB 

mizmmimm 1 k hsi^^-mo s f et^ 

ZtLX^Z>*m#1- yT7t:®MLt:®. 

(y-x«@) 1 1 ky-xy-F5W7 

A J Tim®5 5 £4#<D±^A 1 «7^f -V 1 4 T^-f 

^*^->y7-7cOSI»«fii 1 
2k>"-Fy-F6c05tffia55i- (W^rS^U) 2r*HV^ 
40 !7>f^l4-C«^1-|». 

[0134]O^'tC x 04Otc*-r«tdtc, ^/?3<n 

o-Ct-/P F LT . »±f*2 X'*mft1- >?77, V 
A*\4, y-xy-F5feJ:^-hy-F6cortJg 

m {vAv®m5 5 ) xm±irh. 

[0135] ogrfc. «)Sr, j£JBJPI5rff d . tth 

%.m®&45, ?A><-44$wmn-t&ttuz 

3*<7>y-F^«)BrL. 2t>lZV-XV-V5)5£Tfy 

- h y - f 6 £#/i"7 -f y ymzffl&th - k t i 

50 03 7t>J:l^3 8C^-J:d=5:iiill^<7)^«^ 
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HW£t&. I?S U - KfflRfcfc i^T ft 9 'J - F 4 Ji fl!JBfLfcfc*»t««Wc-t*ikfcJ:->T, H44tc*-r 

#ittt2<^tffiS#T'fflSrfl»„ 3*»y-K J: dt, y - F £Jf o 1X1£4£ 5#AH§£S<7m£ 

£*m* 4 1 ^^T^t^t^iuc-ri. c: k tcj; frga 1 1 ^ *»-c* & . *mmm9 omatm 

6J$AH3^>¥gtt§|gl -I<0 [0141] (HtfcJgmo) 04 57!>M04 7tt#?& 

*§£\ «MW>y-K, SO y-H4ttKM hB^WHJ!^® (HI6»8B1 0 ) -e&S^ttlSgC: 

y (D ) U-HkSf*. *mt^®8<0^tHJt^SI «*>*HT*«. *Hi»$Bl 0<0*NStt§6aitt. 0 

l^£fcP®£^£*§6C:fc# { -e£&. 4 5{^tJ:5(:« S±ft2co-Miii*^3*<7)y-x 

[0136] mimm9 ) 04 2^04 4U*mi y-F 5 1 i*oy- h y-F6 zmmzittimmm 

OflSOlQfcJg® (Hit«®9 ) T'&6¥gttHHfcft;b 10 fc&oTV^. *HiS)E3gl OTIi. 04 6O¥iii0T' 

1.0-cfcs. 9 <&m#&a. 1 u . 04 2t s^-j:3fci5iaiiift^.i[i<oy-K7^-A4 0i:Pia 

^-J:^^, ttihf*2<0HIffia>£3:*:<Dy-xy-F KftO y-F^18g<3y-F7W-A40#fiWi;**i 

5 1 1 F y - F 6 Sr^ajS-tWrffll^t &o S . t*» t . ft 0 'J - F 4 te. 04 5 fcijcr J: 5 

at. 04 3t^-rj:dt, i^*«3Mflis:S»fr4 [o 1 4 2 ] xmmmi o<v*m#mmnz8mztL 

7T3ffi-timm3ffimm<?)V-vyi'-j*4ozm^ sy-Fyw— A4o«. 046tc*-rj:dfc, *4a 

rsjg-rs. -4 4*^s^a«3tci»i*^Ti*<oy-hy-F6 

[01 37] 04 3fcjjcf £coy— F7W-A fc x l3|aOft0y-F4i:. 3*cr>y-xV-V5im 

40\t94rt-4 4frt 3 3ffim&.3\iZ.faii>'>Xl*(O7 t ^rTS^-ytSro-Ovg,. 3:33. 'J-Kt.yf|J- 
-HJ-F6fc. S^aoy-xy-FSAsg^S^-^ 20 €T^:<^br«yf-fc^TV^„ 

-yfcfcva**. ifc. y-xy-F5co5tss»ia« [014 3] ifc. y-xy-F5^3t3S<i^isa52 0 

g|52 0tJ:oTji|g$n^flfiit^-5TV>S„ ^coaig KioTjI*£3*lfc«iifc:5:oTV^„ ^3^352 0 

a&2 0«74*««£&5 5£l?$j£U mwt&Kltf. 1274 *«i&$5 5£ffij£U &#r&3r*>»f . 74* 

V4*«^a55 5*^1^Scoy-F^S^-S»«t=5: «i^55 5*^1^£7)y-F^g^S?gtt^oTV^ 

->T^6. fmy4 J rffl£®5 5<7ffilt^$3mm& h. iiE74*JgJggiS5 5c7)1S«. fcfci.{f 5. 8mm 

UmZtLX^&Zkfrt>±$<TZ. fcfc;tfcf6. 5m i*j£<i:S,rfc#-C£S„ 

mt a# < t&zktfT* h. [0144] ^i^mi<rm&m*±msm&mB8 

[01 38] 74*&f^5 5#±#VVlfca^ 04 fcHfC**. 'J-FW*. 4*0'J-F (V-X'J 

3fc^t J: at:. ¥3§tfW-y77<oy-x«fiil l fc7 -F5i5.tr/y-hy-F6) £*|#4 l«0iff^T-«)Bf 
4 *$«& 5 5 £ 4 #<D±^74 * 1 4 "CWtT* i> ♦ 30 -tSfc'tfT' 'J - F*»*fx*>frV*C fcfci-^T. 04 7 

y-*74 tTcoMsi^fiStis. ifc, y -s. ^Utegffiioco^tnifi^sio^tpa^ 

-X y - F 5 1 3 £ t A>/>> y-X y - VZitL £ t #T'£ . S±f*^&*fg£|SM:T'# . *» 

T'tti»jftuctt*^<^y . ^ms.\mmmim i o 1 4 5 ] (lutsjem 1 ) 04 87M5 o«#s& 

«-e§ s . wcmomffigm mmm 1 1 ) ?i>&*mmmiz 

[oi39] ^mtmm 1 oi?ji^rffi{iroffiiiifig©7 ^hhmx-hh . *nis»® 1 1 <±sufcjg© 1 0 tt>v> 

fc^t-C*>0. 043(cSrfJ:9fc. 3d$ffiK34)±Bii T. 'J-He»f*f-JEtWjS. S*)y-H4*FW 

fflfc^«c^.yr7Sr@^L. *<D&. 4^flc^-y7-7 4 yy-Ft LTffifflLTJ>SA-C^S. 
wy-X«S 1 1 1 y-x y - F 5 W74*S^gP 5 5 40 04 8liB9l§ISO¥gttcilB 1"CJ>0. 05 0tt»A 

Sr4*^)±V^Al VAW 4TtmtZ>t bhiz. ^ l^^^f^iai T'*>&. ffil^^^«^Bl 

^-/r7^y-F«fill2i:y-Fy-F6<03tJSg|5 KfcV^T. ftO y-F4£»±flc2<Wltffi&#T'«J»f 

[0140] -eom. 0^ti L'SrV^.y r 3<OK#ffl [ 0 1 4 6 ] 04 9{i#HS£»ffi 1 1 T^ffl^-S 'J— F 

^lfrWtlhffimZVyyxyTt-fUVtir, 7U-A4 0TftS. ^6l»®-CJi^^yT7<7) 
Tt-^FLT. Sih«c2T'^«c^y7*7, 74*1 74*1 4<0^^fcil/ ; E-;PF^7L^ 

4. y-xy-F5tj«ttxy-Fy-F6<074*fl^ ftyy-F4jiSjh*2<oig^ (mm) ^xwmt 

I355 5^S±L. o^Ty-F7V-A|35^c^LT &Zk%< 'J-Ft LTffiffl-TS i dfc-TS. *HSS)e 

«. B«g*!H£fifoT04 2lz5rcf£ d=Sr^«^H ©1 Oc7)^t,llifi)g@lco^fcig«^*£lll»^ 

i£S?)tti.. 4#<oy-F£5'M*4i?)i£®-e 50 ktfx-z. m±ft<vmmm±X'Z. **r>*mwm. 
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[014 7] (nmB12)®5 1Jb¥m5 3lt*% 

wmommm (.mmmi 2) xb&xmmmt 

y-xy-Kst i^y-H;-F6£§eai$-e*:si 
[oi48] *mmmi 2(^mt^muimmm 
8fr4 ix-m-t&msmimw)- y?v-j±4 0 

[0149] 05 2t:ijcf idfc. £<oy-F7U-A 
4 0tt?4 A-4 4*^i»aS3t|6j*^T 1*«0^* 
-Fy-F6fc. lj&M&<r>V-xV-V5im&t 
hnf-y&ox^h. tiz. y-xy-F5?>5fc3g 
cnv^^^^s^^zm^^-oX^h. *Jt. 
V-x y— F 5<0^+tc«Hife»®4 i: HSKIHSCOV 
-x y - F 5 MW^J: 3 fc-f Sfctotf ft^fflJl 

[0 15 0] d<0y-h'7^-A4 0-Ctt. Mffi3feSr« 
it k & I. i fc frb V-X U - H 5 O V>f ^^Sf 5 5 so 

7. Ommfc*<-fl>C:i#t > i*l>. ¥Sf*SIBltf>t! 
iS*ra«i|iiiSII«^® 7 1 m tXhh . 
[0151] 4**>y-Kfc*HM l<?tt&?® 
mLttVcrXmt-t&ZtizXiX. 05 3fcj*tJ: 

3 tcft\$&m.<r)¥mmm. lt-t&z t a . r 
£>&g#j>i> . z <m tsmmte y - f ? u-a 4 0 

&mm&k l, r?*-y- F«ftti&iM> y -f^- 

[0 15 2] *£J08figl 20£&t>£M98Sl*>JS£- 

fcHttadWfcfrWiifcj&TSs. 4fc» y-xy-F 

5W7 4 -^g^g? 5 5«XiW»^ < f h Z t h 
Si* U - F7 L— A#£ i<0#3 iS^y- F fcco 

[0153] oJTfc. &3^£&jkflco&ftCtffiL 

^«jt<o^«^atov^Tiiss»©i 3~nsee©i 

BftiaeBSTR« UrUKfcWR 9 Ait WtfeflWC* 

x-&mztihv-vy\s-j*wfflizti. -e-oss&tte 
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?*«K JEDEC«*8cDTO-26 2AA, TO-2 
63AB. TO-2 6 8AA^fc*t^#&t<0Tj> 

a*, y-F7u-A<o0tcfe^T«i. £#ais& 
Ktz<n%mmzm^xm£fh y-F^jfeasaw 

10 [0 15 5] (Hfcjgffil 3) *fSH0B® 1314054 

t^-r i d Sih* 2 coHBffi*^ y- F 'J - F 6 1 
y-x y - f 5 * 1 *^^\&%iktttmm<vm& 

§SH"C**. *2d»B«13TttS9y-F4fcy- 
F y-F6<0HBJ: 0 1>»0 U-K4 fc y-xy-F 5 
S*lftW£<ar-5TV**. ifl5»STI43WFy-Ht 
( JEDECffltS) jW«BTS&. *ggt&BS 

1 3Tt>4#y-x7>f-V'Cfc£«ifca>&y-x'7-r^ 

[oi56] (nst«ffii4) ®56\*#mm?m 
mm (mtmmi 4 > x-t>&*mi*mmco¥wm. m 

5 7 l4^«^S^S!JSfcfflV y - F 7 U-A<0-i5 
SrSttTffiBTfcS. *HJtegSll4TI4y-xy-F 
5*>'2*fc^:l.t,<0T*>** < , »±«c2«Ortg|5(=i}V^T 
#y-xy-F5l4«a£W7>f^S^at5 5S:#tS 

r>x^6. y-xy-Fj^s^t^v^BrcfcoTtJ: 
^. c:^. #y-xy-F5t4*-^>v>f-v^^ 

30 5 5t^S«ST'J>-5Tt«k<. ^^-OWV^-^S 

j:v\ *meg®i4-ct>4*y-xv-f-vcj)S^t 

[0 157] (S8l9BSl5)H5 8&tWiJe>ft0£ 

ifi»® (HiMii 5 ) T$>i»^^aco¥ffla. 0 

5 9 J4¥^ttga<og!jSt;:ffl^& y - f 7 
z^fsmmxhh. xmmmi 5-c»4y-xy-F 

40 s^'fiJE^o-cv^,, LfzW-oX. y-xy-F5^ 

x-i>4*v-xv4 J rX'3>hZkti>e 3 v-xvA J r%ift 

[01581 (&N0BS 16)06 0J4*l|BBO<fe<7)|| 
ifi^S (Hit^ffiil 6 ) 'C&l»^^«^ia^ ;s l 1 ffl0. 0 

6 iJ4^«^a<ossjitcfflv^y-F7u-Ao-a5 

*wf-fli»C**. 3^0mi 6{4HJt^!S8fc^ 
50 «±«c2<0-fflffl*^5iaJ1-|.y-F^c*«S± 
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[ 0 1 5 9 ] 06 2 fcSrTJ: o (c, ¥gft§£Mco 
fB9l)-K4£«KK3H^fcKMyy-K 

fflfUSST'i rB9 'J — K4 4 V SWizim LX 

vi"(yv-Ytixi>w8X'%&. ^mmmiex 

i>4*y-xy4 J ?Tt>hZ.bfrt>V-x r 74 J ?U J rtX' 

ttuz. mM&tfii ^zt frt>*mmkw.<v£ , m 
-Hats < jedec«b) 

[016 0] (HiS»S17)S6 3«*HBHcofl!!W|| 

mam (mmmi i > T-ft&^«^-swisi@. a 

y-X'J-K5S:+*tB;BLT*S. Zcnm^k. 
S6 4tc*f y-xy-h'ScoW^^gftS 
5t^ft^-y7-7<0V-X««il 1 fc£8t31-£±H 

74 1 4 y-x^-vofiijt 
{£«#0fia. *HM0g®l 7Tt>4#y-x«74-rc 
*>6^ t*^y-X«7>f^a5i)--C<7)|B»KJ:S<aJI§*^ 

[0161] (|g*S«8B 18)06 5{i#&BJ?>teOli 

tres (Hte»©i 8) ttj^iwa, a 

6 6tt¥gtt&S<9i?iifcJfl^& 'J-H7 W-AO-SH 

g&5 5<9S8Sr&ihtt2J:9k0. 5~0. 7mratiA> 

[016 2] 06 6^-TJ;dt. W -^sK^t* ^ 
Bp, y-h'J-K6<0'7>f J ^Sf^^3S§fcJ;rXy-^'J 

<D y - l^-Aj? $ x 7 0 XW $ i.T@^$-^(t^r 

mi 7 onv-Ytvmmmz** <xz 
v4 J rm®&5 5<mm&ft&%i<m ttz t#x 

m : %%XyT4>7 l S&Zm<X%. vi^nxy 
T4>71&g.<r>fa±-*m&Ztti l X%h. ZfiliZb 9 "7 

*3Ufi»S18Tt.4*y-xv 

j^xhhzkfr^v-xvj^mxmmizxm 
m^%mMb<r>£%tfmm<%htti>\iz, ta& 
m#^z t & t>*m#3iW<ry£%Mftim&x' * 
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mm (mmm9)X't>h*mmiS.<?)¥mM. m 
68ii*mmmcom&izm^& y-K^p-Ao-sn 
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z^tvffiwrc'hz . #fasj$s 1 9 iii&mfo 3 tax 
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y-xy-K5#3#<0^te§gSlTj>S. ^UDg 
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[0164] (IQt»®2 0) 06 9<±*^ < 7)fl!!^ 
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io *gm®&2o\&msm7i,zt$^x. w->u 

#-? h 7 > i Jx?tf&&jL£tltitm#* y 7-7 
l#fflg3HB^L^^«^Sl-C*>0. »jtft2<0- 

ffi»>^aj-r s y - fi**-x ( b ) y - h 7 1 1 , 
x$7^ (e) y-F7 2kar*. s»a«3«3^^ 

* (C) S87fcLT®ffl$*.S. ^U»B©2 0T't,4 

fttimkxzz. 

20 [016 5] dQ»e®21) 07Ott*l6HBtOffi«|| 
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3d#a«3Ji3U^^ (C) Jg?fcLT^3fl 
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tzim Am3mmx&m<?)m : mm£m*&tjz tvx 

-£.yyy?m<ommm. ioo~i2 0A^t^igi 
40 m*ztizmmmm8&&hm&iz®mx'*&. * 

fSBtt^< i: i,TO - 2 2 0«JtO^(^at(i® 
[0168] 

(i)»2«su-H (y-xy-H) «2*t^o. 
it&zktfxzztzfr&mmpMK**). a-7-mo 

50 SFET, rtV-t^X-vY^yi;*?, IGBTf 



33 

(2) 2*^y-xu-H{4Sih*^rta5tci>^T#^ 
j$fe&TjI£9, £*>»fflWyi4**>*v*AlW74 

(ttS500/im) tf&mztihztfrt,, YVA> 

ws&wtozim txxmizw; ( i o o a ) tx t, . 

«*ffl < -C§ . S&ftSyhS < m h Cl t WX 
ZbtfX*. >*V-MOSFET<?>^ftttjm58.X% 

( 3 ) f^7^Tfl£Lfc^^ft^-y7^&£L 

[0ffi*)fiMi3:lll9i] 

[Hi i *fra<o-njaggffi (ma^m ) t-j>s^ 

[02] xmjmm i o^w^s^kbbh-c&s . 
[@3i wfi^.©i<o^«^iatca*a*ns¥® 

[04 j im^m^yr^mmimmhi. 

[05] im*mi*+v7tzmML£tit:JV7-iiiOS 

[06] im^fttf- » rfcaaasmfc^-M o s 
[07 1 *mm&m i o^fcgaosstfafciirr? 

[08 ] *%ltiBS 1 0¥»#itBOiBafcflB»t h V 

- h*7 W-Aco¥ffl0T*J>6 . 
[09 ] *gdttBS 1 WWBafeHRfilctsvvt'^ 

[010] *%it»jB i mmtemw<?)W&£)i ^xv 
a * yytmrr viz y - h y v-j±<r>-u<rm 
3m*mmxhh. 

[011] *HM^© 1 cr^mimS.cr)m^iz}5 wr * 
->V YtffiTT Ltz U— H7 l^-ASr5rm*W I FiB0-C 

[01 2] 2|^|i6}g©i<r)^(^S^i8JS{cfe^ty 

- KflJBri: 'J - KrtJfcWHT lfc¥3lft§Sa<oei5£&W 
ffi0Tfcl>. 

[013] *n§i»© i <vmmmnwmizt6^x y 
mmmmxhz. 

[0i4] i cvmft&wnimmvh&w 
*mim<vmftmmcwwmx'bh. 
[015] i <vmm£m s &x-n>£ix&%, 

[0i 6 ] xmommmm (mmm2 > -e&s 
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¥mmmz*t¥wwx't>i. 
[0i7] *^BH^ffi«yg® (mmm.3) xbh 
^m£m$*t&&mffimx'$>&. 

[018] =^USJg©3<O^«cgSWffi0T'*)S. 

[01 9] *mmm3<vmimm<rmgizm^h» 

- K 7 A<D¥ffl0-C*>& . 

[02 o 3 *mi<mcr>mmm <mtgm4 ) -es>& 

^«^S^SH-¥iiD0TJ>S . 
[02 1 ] *f^iOffii0Hfg»® (HS^® 5 ) Xbh 

io ^«3ia*^t^w^a0T*5. 

[022] *iracofl6coiiii^® (mmme ) xbh 
^imm^i-m:mmwmx'hh . 
[02 3 ] ^fra^ioiisfcjg® (nt^@7 ) xhh 
^mmamwwmx'bz,. 

[024] 7 <O¥Sftgfi<7>«B0T-;fc a . 

[02 5] 43gtm7«>¥*H^0m£JB»& y 
-K7U-AtfffiB0T'&S. 

[02 6 ] ^ai^Hi7<o^«cga<oSjitfflv^ y 

- H 7 W-A<OW0-C*I> . 
20 [027] 02 5tf)A-AtSfciB3ISrffi0eJ>£. 

[028] 02 5OB-B&fc«H»riB0-eJ>&. 
[02 9] 43at^7tf>^tt§&a<0Safc*i»tS , 7 
4 -*"#>T 4 >7*&<0 'J - H 7 W-A<7)¥B0T'£ 3> . 

[030] ^msmimmimm.<mti,zmhr; 

A*XV*r< >?W) y - H 7 P-A^)|ShS0'CJ> S . 
[03 1] ^QSJg®7<O^^B<0iSSttJ^I» ; E 

K&O »J - K 7 U -AO¥flS0T& t . 
[03 2] *3afi»«7<0^fl?;fc&#AM<0^tt 
§SBWii0T'fc£. 

30 [03 3 ] ^sg»©7<^g0iif*-&if xmm<r>* 

^fl^ea«OMffi0T'J> -5 . 

[034] ^mmm<m^mmmm.<n^k 
mi^tm^smmx'bh . 
[03 5 ] *mmm i <mmkmmmmamm 
%^-mmmmx'hh. 
[036] *mm&m i <mmiwmmiw<r)mm. 
mk^tmsmmxbh . 

[03 7] *f|BBcOffi<7)»tl»« (HJ»g®8) -cj>i» 

^mwmw.m-mm'bh. 

40 [038] ^^Ufijgffi 7<7>¥^(*IIB^ffltB0TS)l> . 

[03 9] *mmm8mm#mw<m&izi$vz>7 

A t*yf -f y ^^<o y - h 7 w-Atf>BrB0-cj) s . 

[04 o i ^msms<^mwm.<m^.\izmh^ 
->v Y®n y — k 7 u - -A^B^-e*) & . 

[04 1 ] ^HS^©8<O^0!l-ei5S*iPASW?«c 

na<wiB0-r'*)S. 

[04 2 ] *^^^^SJg© (»19) TJ>4 

^mwmm^f-mmx'bi,. 
[04 3 1 ^tjg® 9<rm*mkW<rmik\z}iVhv 
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[04 5 ] ^mxmvmmm (mmmi o > x-b 

[04 6 ] *Hifcfl8gl OcO^f^gtOiSjStfcttS 
74 -Vtfy-f 4 y ^t&D U - H 7 U-A<^Fffl0f ft 

wm<r?mmx'bz>. 

[04 8] *&^^<9lliSJBS (Hifi®©l i ) x-h 

h¥mtimw.cwmmx'f>z . 

[04 9 ] io^*^acoi8jitt>^ 

'M-vtfyr-f y^^y-F7i^-A<D¥ffl0-c& 

[05 0 3 *niKB« 1 1 (D^mxhhnmmm 

[05 1 ] *mi<m<vmwm (mmmm 1 2 ) t-j> 

S^f^B<^FiiB0T-J)* . 
[05 2 ] *fSaH6ffiil 2c0^^S«0l8Stfe»tS 

y^-v^yT < >?®?)V-} i -7i'-£.<v¥ffimx'i> 
h. 

[05 3 1 *mmmi 2<r^mx'bhm*mmm 
«^ao¥ffi0T'j>a. 

[05 4 ] *^<DtecOH5£JB!B (UteJB® 1 3 ) X-h 

i^mmmcvv-mrnx-hz . 

[05 5 ] *H3SB©1 30¥3H*gatf*jifc:Jfl^£ 
•j - h 7 ^-A<o-g?^^^ffi0t:-*. & . 

[05 6] ^BB^OHSSJg® (ias©® 1 4 ) TJ> 

[05 7] 1 4^^tt2£B<Ol?ji£fflv^ 

0 - H 7 1— Aco-3£^-r¥iB0-t-J> ■& . 

[05 8] *^BHOffico|g5fi®© (HS6JB® 1 5 ) Ti) 

h ^mwmmcDw-mmx-h & . 

[059] *mmmi 5ff>¥m#3m<v$mizm^& 

0 - Y 7 U-Atf)-&£5jrt¥ffi0T'J> 6 . 

[06 0 ] *m\0McrmkBm (mm&mi e ) x-h 
h^mmm.m-\mx'hh . 
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[06 1 ] *mmmi 6<vtmt&m<m&£m^& 
u - h 7 Ac7>-gsi&^-rTO0-c* s . 

[06 2] *fUSffi3$ 1 6<^Sg0HT-AS»ASO^ 

vmm.<rwmmx-h& . 

[06 3] *8ffl<Ofl!!c0lii^® <HSU$8 1 7 ) 

h¥mi*mwmffiMX'$>&. 
[06 4 ] ^aBg® 1 7mmwmmcmmzm& 

74-VsKy-r 4 — YyU-J*0rffitCi, 
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h^v*3m<rmmx'bh„ 

5-flS2«tt'J-F 
KK 7-¥®flt?"y7\ 10-Sllfi(FHyt 
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(y-vmm . 1 3-s^», 20- 
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30 mmm. 3 2-&g&. 40 •u-H7W-^, 41 

■9m. 4 4 3-7>f+A- 7 K, 4 4-? 

4 5-jB**, 4 6 -3dfcfetf\ 4 7--33* 
K\ 5 0-#A». 5 1- -JW^fflfL 5 2--b*XjR 
DWtft, 5 5--74-ttgi£SIL 5 6-MSS3£«L 5 7 
~W@&%. 58- ■HXftt'X. 5 9-^BB. 60-i5d» 
74>\ 7 0 ••■'J-H7U-Aff?^ x 

(B) 'J-K. 7 2-XS-y? (E) U-K. 



[02] 



21 





[09] 

09 



12- 



21 

#1 




40 



42^ 4 5(42) 



-11 



—20 



(20) 



18182000-49 184 




[07] 

07 



101 



I 

± 2 



P 45- 



[010] 

01 0 

21 



21 3 40 
-11 




I 42 ^ 4 ^ 42 ^ 



I 



100 




[013] 




107 



(21) 



^2000-49184 



[08] 

®8 

3 21 45 2 7 



3 21 45 2 7 *° 




[020] 



[018] 

01 8 



[019] 

@1 9 



1 40 
21 / 45 3 21 7 jT 

.^2 ^H^X ][Ei=UL J -huh- 





[032] 



6 4 



=3 



41 



(22) 



^2000-49184 





41 



[025] 



m2 5 

! 'y 21 / 4i 



[026] 



Nose 



02 6 

44 5 „ , 
_J I 47 3 47 

- 7m 



3r 1 











6 — 


5— 


46 


^6 




V * 



47 

55 



[027] 



02 7 

44 55 



1 i 



[0283 

3 21 I 1 ? 44 5 47 46 47 



[029] 

02 9 



40 




1 4/ <K> 47 r 



6- 


5^ 


46 


-6 


^—5 


r 


t-^41 



[030] 

S3 0 



5 55 14 7 3 



[033] 

03 3 



[035] 

03 5 

? ,1 58 



48 



5 



1 

✓2 



[037] 

03 7 

21 3 1 



1 1 cc 



(23) 



^2000-49184 



[03 1] 
1 



[034] 



21 3 ^40 



[03 6] 

m3 6 



IDt 



4 



46 

4^5 



t-5 
3—41 



[039] 

03 9 

45 21 3 





[04 0] 



04 0 

45 21 3 



4 S 5 



uuLLmn 



[04 1] 

04 1 

21 



[042] 

@4 2 

21 



3 — 41 



3^44 



3^-41 



[04 3] 




6^U U\ IK5 
G Dl S 



[04 5] 



04 5 



.sin. 

6 6 S S S 5 



[04 7] 

04 7 

21 / 



6 4 



G S S S 



(24) 



^2000-49184 



[04 6 3 



04 6 



[04 8] 

048 

40 21 A 



[049] 



g4 9 

45 12 21 y 



[051] 

051 

.40 21 ^ 1 



45 12 21 3 ^ \ / 45 12 21 ^ ) 




44 G 0 S S 5 



JDDDOqOf 

6 4 



-3 
-2 

51 



44 6 ' G S 

5 
41 



[050] 

050 

, j / 




[053] [055] [056] 



12 21 3 y 05 3 05 5 05 6 



G D S S S 
[057] 

057 



_ 


I 46 / 







41 6- 



h 9R 

-51 6 4 5 




trnrnj 

G S S 



40 

-3 
.55 



[058] 



58/ 



G S 



[059] [060] 



[06 1] 

06 1 /» 




0 5 9 .40 m 6 0 ,1 

3 ? r 



-3 




[063] 



6 4 5 



V 




trn 



(25) ^2000-49184 



IH66] 




[06 7] 




5 6 



Ai L44MJ\ 
' G S S 5 5 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The metal support substrate from which a divided inferior surface of tongue is [ substrate ] 
exposed from said closure object, and at least a part becomes the 1st electrode with the closure object 
which consists of insulating resin, and said closure object, It stands in a row in said support substrate, 
and projects and hangs from one side face of said closure object. A lead, The control-electrode lead 
which becomes the 2nd electrode lead and control electrode which turn into the 2nd electrode which 
locates in a line and projects from said one side face of said closure object, The semiconductor chip with 
which it has the 1st electrode on the inferior surface of tongue, and has the 2nd electrode and a control 
electrode on the top face, and an inferior surface of tongue is fixed to said support substrate through a 
conductive jointing material for corrugated fibreboard while being covered with said closure object, It is 
the semiconductor device which has the wire which is located in said closure inside of the body, and 
connects electrically said 2nd electrode and said 2nd electrode lead, and said control electrode and said 
control-electrode lead. It is the semiconductor device which said 2nd electrode lead consists of leads of 
two or more located in a line, and the tip of these leads is connected with the one connection section in 
the interior of said closure object, and is characterized by connecting the 2nd electrode of said 
connection section and said semiconductor chip with two or more wires located in a line. 
[Claim 2] The metal support substrate from which a divided inferior surface of tongue is [ substrate ] 
exposed from said closure object, and at least a part becomes the 1st electrode with the closure object 
which consists of insulating resin, and said closure object, The control -electrode lead which becomes the 
2nd electrode lead and control electrode which turn into the 2nd electrode which locates in a line and 
projects from said one side face of said closure object, The semiconductor chip with which it has the 1st 
electrode on the inferior surface of tongue, and has the 2nd electrode and a control electrode on the top 
face, and an inferior surface of tongue is fixed to said support substrate through a conductive jointing 
material for corrugated fibreboard while being covered with said closure object, It is the semiconductor 
device which has the wire which is located in said closure inside of the body, and connects electrically 
said 2nd electrode and said 2nd electrode lead, and said control electrode and said control-electrode 
lead. Said 2nd electrode lead is a semiconductor device characterized by having the structure where two 
or more leads were made to extend in parallel from a wire connection while the width of face of the wire 
connection to which a wire is connected became larger than the width of face of the wire connection of 
said control-electrode lead. 

[Claim 3] two or more conductors which said connection section or said wire connection was divided, 
respectively, and became independent electrically - while consisting of the sections - each - a 
conductor - the semiconductor device according to claim 1 or 2 characterized by said lead of at least 
one having extended from the section. 

[Claim 4] It is a semiconductor device given in any 1 term of claim 1 characterized by connecting said 
each lead mutually by the piece of connection in the part which separated from said 2nd electrode lead 
which consist of leads of a book from said closure object, and having broad structure thru/or claim 3. 
[Claim 5] The metal support substrate from which a divided inferior surface of tongue is [ substrate ] 
exposed from said closure object, and at least a part becomes the 1st electrode with the closure object 
which consists of insulating resin, and said closure object, It stands in a row in said support substrate, 
and projects and hangs from one side face of said closure object. A lead, The control-electrode lead 
which becomes the 2nd electrode lead and control electrode which turn into the 2nd electrode which 
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locates in a line and projects from said one side face of said closure object, The semiconductor chip with 
which it has the 1st electrode on the inferior surface of tongue, and has the 2nd electrode and a control 
electrode on the top face, and an inferior surface of tongue is fixed to said support substrate through a 
conductive jointing material for corrugated fibreboard while being covered with said closure object, It 
has the wire which is located in said closure inside of the body, and connects electrically said 2nd 
electrode and said 2nd electrode lead, and said control electrode and said control-electrode lead. The 
semiconductor device characterized by the width of face of the wire connection to which the wire of said 
2nd electrode lead is connected at least being larger than the width of face of the wire connection of said 
control-electrode lead. 

[Claim 6] The metal support substrate from which a divided inferior surface of tongue is [ substrate ] 
exposed from said closure object, and at least a part becomes the 1st electrode with the closure object 
which consists of insulating resin, and said closure object, The control -electrode lead which becomes the 
2nd electrode lead and control electrode which turn into the 2nd electrode which locates in a line and 
projects from said one side face of said closure object, The semiconductor chip with which it has the 1st 
electrode on the inferior surface of tongue, and has the 2nd electrode and a control electrode on the top 
face, and an inferior surface of tongue is fixed to said support substrate through a conductive jointing 
material for corrugated fibreboard while being covered with said closure object, It has the wire which is 
located in said closure inside of the body, and connects electrically said 2nd electrode and said 2nd 
electrode lead, and said control electrode and said control-electrode lead. The semiconductor device 
characterized by the width of face of the wire connection to which the wire of said 2nd electrode lead is 
connected being larger than the width of face of the wire connection of said control-electrode lead. 
[Claim 7] The width of face of said 2nd electrode lead is a semiconductor device according to claim 5 or 
6 characterized by being broader than the width of face of said control-electrode lead. 
[Claim 8] It is a semiconductor device given in any 1 term of claim 1 characterized by having the 
surface mounting structure or insertion mounting structure which is hung and can be used as said lead 
which is not used for a lead, being cut near said closure object, or a lead for the 1st electrode, claim 3 or 
claim 5, and claim 7. 

[Claim 9] A semiconductor device given in any 1 term of claim 1 characterized by the edge of the 
connection section of said 2nd electrode lead and said control-electrode lead or a wire connection being 
exposed, or having projected on the side face of said closure object thru/or claim 8. 
[Claim 10] The control-electrode lead and the 2nd electrode lead which project from one side face of 
said closure object are a semiconductor device given in any 1 term of claim 1 characterized by forming 
the insertion section for insertion mounting to which straight extension is carried out, and it becomes 
insertion mounting structure, and said 2nd electrode lead projects at the tip of a lead in the thing of 
broad structure thru/or claim 9. 

[Claim 1 1] The control-electrode lead and the 2nd electrode lead which project from one side face of 
said closure object are a semiconductor device given in any 1 term of claim 1 characterized by being 
crooked on the way and having surface mounting structure thru/or claim 10. 

[Claim 12] A semiconductor device given in any 1 term of claim 5 characterized by establishing the bis- 
installation hole in the mounting part of said 2nd electrode lead of said 2nd electrode lead in the thing of 
broad structure thru/or claim 9, or claim 1 1 . 

[Claim 13] A semiconductor device given in any 1 term of claim 5 characterized by said 2nd electrode 
lead having structure which the insertion section in which it projects for insertion mounting is formed at 
the tip of a lead in the thing of broad structure, and can be used by surface mounting or insertion 
mounting thru/or 9, claim 1 1, or claim 12. 

[Claim 14] A semiconductor device given in any 1 term of claim 1 1 characterized by preparing 1 thru/or 
two or more holes for bending equal in a part for the flection of said 2nd electrode lead so that 
equalization of crookedness shaping of said lead may be attained with the structure where said 2nd 
electrode lead is the thing of broad structure, and a lead is crooked thru/or claim 12. 
[Claim 15] A semiconductor device given in any 1 term of claim 1 characterized by spacing of said the 
lead of each being fixed thru/or claim 14. 

[Claim 16] Spacing of said the lead of each is a semiconductor device given in any 1 term of claim 1 
characterized by differing at least by the part thru/or claim 14. 

[Claim 17] Said 2nd electrode lead is a semiconductor device given in any 1 term of claim 1 
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characterized by being located in a center or central approach thru/or claim 16. 
[Claim 18] Said whole lead is a semiconductor device given in any 1 term of claim 1 characterized by 
inclining toward the 1 side approach of said closure object, and being arranged thru/or claim 17. 
[Claim 19] A semiconductor device given in any 1 term of claim 1 characterized by preparing the hole 
for attachment in the part projected from said closure object of said support substrate thru/or claim 18. 
[Claim 20] The part which projects from said closure object of said support substrate is a semiconductor 
device given in any 1 term of claim 1 characterized by being about several mm thru/or claim 19. 
[Claim 21] It is a semiconductor device given in any 1 term of claim 1 characterized by for said wire 
consisting of an aluminum wire and the number of the wire which connects said 2nd electrode lead and 
2nd electrode having become three or more thru/or claim 20. 

[Claim 22] A semiconductor device given in any 1 term of claim 1 characterized by having the power 
metal-oxide semiconductor field effect transistor which uses the 1st electrode, the 2nd electrode, and a 
control electrode as an electrode, respectively, a power bipolar transistor, and the transistor of either of 
the IGBT(s) in said semiconductor chip thru/or claim 21. 

[Claim 23] The support substrate with which a semiconductor chip is fixed while consisting of a metal 
plate of one sheet which patterning is carried out and was made crooked one step partly and constituting 
the 1st electrode, The process which prepares the leadframe which supports said support substrate at a 
tip, and which hangs and has a lead, and said 2nd electrode lead and control-electrode lead which hang 
and extend together with a lead, The process which prepares the semiconductor chip which has the 1st 
electrode on the inferior surface of tongue, and has the 2nd electrode and a control electrode on the top 
face, The process which fixes said semiconductor chip on said support substrate through a jointing 
material for corrugated fibreboard conductive by the 1st electrode section, The wire connection of the 
2nd electrode of said semiconductor chip, and said 2nd electrode lead And the process which connects 
the wire connection of said control-electrode lead with the control electrode of said semiconductor chip 
with a conductive wire, The process which carries out the mold of a part of said semiconductor chip, 
said connecting means, 2nd electrode lead, and control-electrode lead by insulating resin, and is covered 
with a closure object, It is the manufacture approach of a semiconductor device of having the process 
which forms a lead in insertion mounting structure or surface mounting structure while carrying out 
cutting removal of the garbage of said leadframe. It constitutes from a lead of two or more which stands 
in a row in the connection section in the interior of broad structure larger than the width of face of a 
control -electrode lead of said 2nd electrode lead, or said closure object. The manufacture approach of 
the semiconductor device characterized by fixing the account semiconductor chip of back to front on 
said support substrate, and connecting said connection section with the 2nd electrode of the account 
semiconductor chip of back to front, the tip of the 2nd electrode lead of said broad structure, or said 2nd 
electrode with two or more wires. 

[Claim 24] The manufacture approach of the semiconductor device according to claim 23 characterized 
by forming said 2nd electrode lead so that the width of face of the wire connection of said 2nd electrode 
lead may serve as a lead larger than the width of face of the wire connection of said control-electrode 
lead at least. 

[Claim 25] The support substrate with which a semiconductor chip is fixed while consisting of a metal 
plate of one sheet which patterning is carried out and was made crooked one step partly and constituting 
the 1st electrode, The 2nd electrode lead and control-electrode lead which locate in a line and extend 
toward the end side side of said support substrate, The process which prepares the leadframe which 
supports said support substrate at a tip by part for the both-sides surface part which intersects the end 
side of said support substrate, and which hangs and has a lead, The process which prepares the 
semiconductor chip which has the 1st electrode on the inferior surface of tongue, and has the 2nd 
electrode and a control electrode on the top face, The process which fixes said semiconductor chip on 
said support substrate through a jointing material for corrugated fibreboard conductive by the 1st 
electrode section, The process which connects the 2nd electrode of said semiconductor chip, said 2nd 
electrode lead, and said control electrode and said control-electrode lead with a conductive wire, The 
process which carries out the mold of a part of said semiconductor chip, said connecting means, 2nd 
electrode lead, and control-electrode lead by insulating resin, and is covered with a closure object, It is 
the manufacture approach of a semiconductor device of having the process which forms a lead in 
insertion mounting structure or surface mounting structure while carrying out cutting removal of the 
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garbage of said leadframe. Said 2nd electrode lead is constituted from a lead of two or more which 
extends from the lead with the width of face of broad structure larger than the width of face of a control- 
electrode lead, or the wire connection of said 2nd electrode lead wider than the width of face of the wire 
connection of said control -electrode lead, or said wire connection. The manufacture approach of the 
semiconductor device characterized by fixing the account semiconductor chip of back to front on said 
support substrate, and connecting said connection section with the 2nd electrode of the account 
semiconductor chip of back to front, the tip of the 2nd electrode lead of said broad structure, or said 2nd 
electrode with two or more wires. 

[Claim 26] two or more conductors which divided said wire connection electrically, respectively — 
while forming in the section said — each a conductor - the manufacture approach of a 
semiconductor device given in any 1 term of claim 23 characterized by forming the section so that it 
may lead to one of leads thru/or claim 25. 

[Claim 27] The manufacture approach of a semiconductor device given in any 1 term of claim 23 
characterized by forming the edge of the connection section of said 2nd electrode lead and said control- 
electrode lead, or a wire connection so that it may expose or project on the side face of said closure 
object thru/or claim 26. 

[Claim 28] Said leadframe is the manufacture approach of a semiconductor device given in any 1 term 
of claim 23 characterized by forming so that both leads may be connected by the piece of connection in 
the part which separated from said closure object, while forming said 2nd electrode lead with the lead of 
two or more which extends in parallel with mutual thru/or claim 27. 

[Claim 29] Said leadframe is the manufacture approach of a semiconductor device given in any 1 term 
of claim 23 characterized by preparing 1 thru/or two or more holes for bending equal in a part for a lead 
flection while forming said 2nd electrode lead more widely than the width of face of said control- 
electrode lead thru/or claim 28. 

[Claim 30] It is the manufacture approach of a semiconductor device given in any 1 term of claim 23 
characterized by forming in the surface mounting structure which hangs and can use a lead as cutting or 
a lead for the 1st electrode near said closure object, or said insertion mounting structure thru/or claim 29. 

[Claim 3 1] It is the manufacture approach of a semiconductor device given in any 1 term of claim 23 
characterized by connecting the connection with said 2nd electrode lead and 2nd electrode with three or 
more conductive wires while fixing the power metal-oxide, semiconductor field effect transistor which 
uses said 1st electrode, the 2nd electrode, and a control electrode as an electrode, respectively, a power 
bipolar transistor, and the semiconductor chip which has either of the IGBT(s) on said support substrate 
thru/or claim 30. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to manufacture of the power transistor for high 
currents used for the power transistor of the low-fever resistance used for the power source of high 
power devices, such as a power transistor for a low-battery drive by the reduction in electric resistance 
used for the power source of the semiconductor device incorporating transistors for power sources, such 
as power metal-oxide semiconductor field effect transistor, IGBT (Insulated Gate Bipolar Transistor), 
and a bipolar power transistor, i.e., a pocket device etc., etc., and a laser beam printer, etc., an 
automobile electrical device, etc. with respect to the manufacturing technology of a semiconductor 
device, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] The power transistor for a low-battery drive by low ON low resistance is 
known as a transistor for power sources included in power circuits, such as battery chargers, such as a 
cellular phone and a video camera, and an office automation (OA) device. For example, the power 
transistor for a low-battery drive is indicated by the Hitachi, Ltd. semi-conductor operation division 
issue, "Hitachi data book:Hitachi semiconductor package" September, 1997 issue, and P329. 
[0003] This power transistor for a low-battery drive consists of power metal-oxide semiconductor field 
effect transistor. The power metal-oxide semiconductor field effect transistor by this reference to the 
metal support substrate called a header Said end of the gate lead which the semiconductor chip (chip) 
incorporating power metal-oxide semiconductor field effect transistor is fixed [ lead ], and makes the 
slanting upper part of said header face an end, or a source lead, The electrode (a gate electrode, source 
electrode) of the top face of said chip is connected with a conductive wire, and it has structure which 
covered the top-face side of a header further with the closure object which consists of insulating resin 
(resin), and covered said chip, the wire, and the lead end part. 

[0004] In such power metal -oxide semiconductor field effect transistor, while it exposes and the inferior 
surface of tongue of said header forms a heat sinking plane, from one side face of said closure object, 
the lead of three will expose it. The leads of two are said gate lead and a source lead, and other leads of 
one are drain leads which stand in a row in said header. Moreover, aluminum is used in respect of cost 
and the wire connected to a source electrode also has connection structure with two wires from increase 
of the amount of currents. 

[0005] Moreover, "the power metal-oxide semiconductor field effect transistor for power management" 
is indicated by the Hitachi, Ltd. semi-conductor operation division issue, "Gain" September2, 1996 
issue, and P19 and P20. this power metal-oxide semiconductor field effect transistor makes the main 
applications Li ion rechargeable battery charge-and-discharge power management, such as battery 
chargers, such as a cellular phone and a video camera, OA equipment, and a notebook computer power 
source, - the purport publication is carried out. 

[0006] Furthermore, in order to prevent destruction of the component resulting from the negative 
electrical potential difference impressed to the drain in a JP,9-307103,A (Japanese Patent Application 
No. No. 12021 1 [ eight to ]) official report, the technique of the compound-die power metal-oxide 
semiconductor field effect transistor which built in the negative electrical-potential-difference protection 
network is indicated. 
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[0007] On the other hand, the power transistor is used abundantly for [ which operates the device of 
each part of an automobile ] the drive power sources of a motor as indicated by for example, the Kogyo 
Chosakai Publishing issue "a hybrid-packaging technique", May 15, Showa 63 issue, and P25. 
Moreover, power steering driven by the hydraulic-pump type driven to issue, and PI 10-P1 12 by the 
electric motor on Riko-Gaku-Sha issue "electronic system of automobile" August 5, 1992 or the electric 
motor itself is indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] Power metal-oxide semiconductor field effect transistor is 
used being included in the rectifier circuit of the power source of OA equipment. Although diode has 
been conventionally used for a rectifier circuit, since on resistance is low, power metal-oxide 
semiconductor field effect transistor is used in recent years. 

[0009] The output of power metal-oxide semiconductor field effect transistor is in the inclination of 
increase for a time from reduction of on resistance. On the other hand, the property of power metal- 
oxide semiconductor field effect transistor also improves, for example, the thing before and behind 
0.34mohm (condition of a semiconductor chip) is also developed for on resistance by progress of the 
ultra-fine processing technology in semiconductor device manufacture. 

[0010] As a result of developing the semiconductor device (plastic molded type semiconductor device) 
of a power-metal-oxide-semiconductor-field-effect-transistor configuration with which an output is set 
also to 500W (5 V, 100A) in these people and examining the conventional structure this time also 
including a closure object (package) configuration, it found out that there was a possibility that the 
following problems may be derived. 

[001 1] In the semiconductor device of the conventional plastic molded type, in order to attain high 
power-ization, a wire with a large diameter is used and the use number has also become two. Although 
the resistance of a gold streak is low desirable, since the price is high, aluminum is used. Although 
connection with an electrode or a lead is made by wirebonding (USWB) according [ aluminum ] to 
supersonic vibration, also in the size, 500-micrometer diameter serves as max. This dimension is the 
greatest thing of aluminum wire which has appeared on the market in the commercial scene, and if it 
becomes a custom-made item, since a price will become high, this is used. 

[0012] Moreover, when aluminum wire of the size more than 500-micrometer diameter extent is used, 
the semiconductor chip formed with semi-conductors, such as brittle silicon, with the wirebonding 
equipment by supersonic vibration is made damaged, and use of aluminum wire of 500-micrometer 
diameter extent is a limitation. Since a crack enters or goes out, it stops moreover, fitting use, in case it 
will be twisted around a spool, if aluminum wire is made still thicker exceeding 500 micrometers. This 
evil is so remarkable that the purity of aluminum is high, and aluminum with high purity is used for 
wirebonding. 

[0013] Moreover, the output of the semiconductor device of the conventional power-metal-oxide- 
semiconductor-field-effect-transistor configuration is about 200-300W at the maximum, and is small 
enough as compared with this 500W. 

[0014] By use of two of aluminum wire of 500-micrometer diameter, the calorific value in a wire part is 
large, and there is a possibility that resin may deteriorate, by the resin (epoxy resin) whose glass 
transition temperature (Tg) is about 155-170 degrees C. Then, this invention person considered increase 
of the use number of a wire. On the other hand, according to examination of this invention person, with 
the closure structure of the conventional power metal-oxide semiconductor field effect transistor, it is 
not considered at all about the heat dissipation from a source lead. 

[0015] On the other hand, in the automobile field, although the compressor for power steering was 
conventionally driven by the fan belt, it is changing to the method (hydraulic-pump type electric power 
steering) driven by the motor for lightweight-izing of a car body, and low-fiiel-consumption-izing. 
Furthermore, in order to lightweight-ize, the method (direct-drive type electric power steering) which 
drives a direct steering without using a pump is beginning to be used for a small-size car. 
[0016] The transistor (semiconductor device) of a high current is used for said both methods. For 
example, by 120A and direct-drive type electric power steering, 70A is needed with hydraulic-pump 
type electric power steering. 

[0017] Since there is regulation for especially preventing jamming in Europe, a motor needs to be brush 
loess and it is decided whether the maximum torque of power steering is decided by the ability to pass 
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[ which ] a current as for the transistor included in the drive system of direct-drive type electric power 
steering, for example, MOSFET, as a result it can use to the vehicle of the displacement of which. With 
the transistor of current TO220 system package, since it can treat only about 75A, it is considered to be a 
limit to apply to about 1 500 cc displacement vehicle. 

[0018] Moreover, a transistor is incorporated in the engine room of the automobile used as high 
temperature, and is used in a severe temperature environment. Although this is the numeric value 
acquired in the experiment by this invention person etc., when a package appearance connects a-two 
source lead with a source electrode by TO220AB using the wire of 500-micrometer diameter and 
impresses the current of 1 10A, wire ambient temperature becomes 151.5 degrees C (ambient 
temperature of 80 degrees C). 

[0019] Since it is such, in order to raise the heat dissipation nature of a transistor, mounting of the 
semiconductor device which fixes to a direct heat sink etc. the header in which a semiconductor chip is 
carried is also needed. In this case, a header may be unable to be used as an electrode cash-drawer 
terminal. In such a case, the lead which serves as a drain, the source, and the gate from a package as an 
electrode terminal is needed. 

[0020] The purpose of this invention is to offer the semiconductor devices (the power transistor for a 
low-battery drive, power transistor for high currents, etc.) of the high power which does not cause 
degradation of the closure object by generation of heat. The other purposes and the new description will 
become clear from description and the accompanying drawing of this specification along [ said ] this 
invention. 
[0021] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

(1) The metal support substrate from which a divided inferior surface of tongue is [ substrate ] exposed 
from said closure object, and at least a part becomes the 1st electrode with the closure object which 
consists of insulating resin, and said closure object, It stands in a row in said support substrate, and 
projects and hangs from one side face of said closure object. A lead, The control-electrode lead which 
becomes the 2nd electrode lead and control electrode which turn into the 2nd electrode which locates in 
a line and projects from said one side face of said closure object, The semiconductor chip with which it 
has the 1st electrode on the inferior surface of tongue, and has the 2nd electrode and a control electrode 
on the top face, and an inferior surface of tongue is fixed to said support substrate through a conductive 
jointing material for corrugated fibreboard while being covered with said closure object, It is the 
semiconductor device which has the wire which is located in said closure inside of the body, and 
connects electrically said 2nd electrode and said 2nd electrode lead, and said control electrode and said 
control -electrode lead. Said 2nd electrode lead consists of leads of two or more located in a line, and the 
tip of these leads is connected with the one connection section in the interior of said closure object, and 
the 2nd electrode of said connection section and said semiconductor chip is connected with two or more 
wires located in a line. The control -electrode lead and the 2nd electrode lead which project from one 
side face of said closure object are crooked on the way, and have surface mounting structure. Said wire 
consists of an aluminum wire and three or more (4) have been the number of the wire which connects 
said 2nd electrode lead and 2nd electrode. In said semiconductor chip, it has the power metal-oxide 
semiconductor field effect transistor which uses the 1st electrode (drain electrode), the 2nd electrode 
(source electrode), and a control electrode (gate electrode) as an electrode, respectively, a power bipolar 
transistor, and the transistor of either of the IGBT(s). For example, it has power metal-oxide 
semiconductor field effect transistor. In addition, straight extension of the control -electrode lead and the 
2nd electrode lead which project from one side face of said closure object may be carried out, and you 
may make it insertion mounting structure. Moreover, although it is said lead which is not used for a lead, 
hanging and being cut near said closure object, you may make it use it as a lead for the 1st electrode as 
surface mounting structure or insertion mounting structure. 

[0022] Such a semiconductor device is manufactured by the following approaches. The support substrate 
with which a semiconductor chip is fixed while consisting of a metal plate of one sheet which patterning 
is carried out and was made crooked one step partly and constituting the 1st electrode, The process 
which prepares the leadframe which supports said support substrate at a tip, and which hangs and has a 
lead, and said 2nd electrode lead and control-electrode lead which hang and extend together with a lead, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/15/05 



Page 4 of 20 



The process which prepares the semiconductor chip which has the 1st electrode on the inferior surface of 
tongue, and has the 2nd electrode and a control electrode on the top face, The process which fixes said 
semiconductor chip on said support substrate through a jointing material for corrugated fibreboard 
conductive by the 1st electrode section, The process which connects the 2nd electrode of said 
semiconductor chip, said 2nd electrode lead, and said control electrode and said control-electrode lead 
with a conductive wire, The process which carries out the mold of a part of said semiconductor chip, 
said connecting means, 2nd electrode lead, and control -electrode lead by insulating resin, and is covered 
with a closure object, It is the manufacture approach of a semiconductor device of having the process 
which forms a lead in insertion mounting structure or surface mounting structure while carrying out 
cutting removal of the garbage of said leadframe. It constitutes from a lead of two or more which stands 
in a row in the connection section in the interior of broad structure larger than the width of face of a 
control-electrode lead of said 2nd electrode lead, or said closure object. The account semiconductor chip 
of back to front is fixed on said support substrate, and said connection section is connected with the 2nd 
electrode of the account semiconductor chip of back to front, the tip of the 2nd electrode lead of said 
broad structure, or said 2nd electrode with two or more wires. It forms in the surface mounting structure 
which can use a lead as cutting or a lead for the 1st electrode near said closure object by hanging, or said 
insertion mounting structure. While fixing the semiconductor chip which has the power metal-oxide 
semiconductor field effect transistor which uses said 1st electrode, the 2nd electrode, and a control 
electrode as an electrode, respectively on said support substrate, the connection with said 2nd electrode 
lead and 2nd electrode is connected with three or more (4 [ for example, ]) conductive wires. 
[0023] (2) In the configuration of said means (1), said each lead is mutually connected by the piece of 
connection in the part which separated from said 2nd electrode lead which consist of leads of a book 
from said closure object, and it has broad structure. Moreover, the projecting insertion section for 
insertion mounting is formed at the tip of a lead which separates from the piece of connection. In the 
manufacture approach of said means (1), such a semiconductor device connects both leads by the piece 
of connection in the part which separated from the field in which said closure object is prepared while 
forming said 2nd electrode lead with the lead of two or more which extends in parallel with mutual. 
[0024] (3) The metal support substrate from which a divided inferior surface of tongue is [ substrate ] 
exposed from said closure object, and at least a part becomes the 1st electrode with the closure object 
which consists of insulating resin, and said closure object, It stands in a row in said support substrate, 
and projects and hangs from one side face of said closure object. A lead, The control-electrode lead 
which becomes the 2nd electrode lead and control electrode which turn into the 2nd electrode which 
locates in a line and projects from said one side face of said closure object, The semiconductor chip with 
which it has the 1st electrode on the inferior surface of tongue, and has the 2nd electrode and a control 
electrode on the top face, and an inferior surface of tongue is fixed to said support substrate through a 
conductive jointing material for corrugated fibreboard while being covered with said closure object, It 
has the wire which is located in said closure inside of the body, and connects electrically said 2nd 
electrode and said 2nd electrode lead, and said control electrode and said control-electrode lead. The 
width of face of the wire connection to which the wire of said 2nd electrode lead is connected at least is 
larger than the width of face of the wire connection of said control -electrode lead, moreover, the width 
of face as a control-electrode lead with the width of face of the lead part except a wire connection same 
[ the 2nd electrode lead ] ~ or it is large. With the structure where the 2nd electrode lead is the thing of 
broad structure, and a lead is crooked, 1 thru/or two or more holes for bending equal are prepared in a 
part for the flection of said 2nd electrode lead so that equalization of crookedness shaping of said lead 
may be attained. The bis-installation hole is established in the mounting part of said 2nd electrode lead. 
The insertion section in which it projects for insertion mounting is formed at the tip of a lead, and 
insertion mounting also has possible structure. 

[0025] In the manufacture approach of said means (1), such a semiconductor device forms said 2nd 
electrode lead so that a leadframe may serve as a lead with the width of face of the wire connection of 
said 2nd electrode lead wider than the width of face of the wire connection of said control-electrode lead 
at least. Moreover, while forming said 2nd electrode lead more widely than the width of face of said 
control-electrode lead, what prepared 1 thru/or two or more holes for bending equal is used for a part for 
a lead flection. 

[0026] (4) The metal support substrate from which a divided inferior surface of tongue is [ substrate ] 
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exposed from said closure object, and at least a part becomes the 1st electrode with the closure object 
which consists of insulating resin, and said closure object, The control -electrode lead which becomes the 
2nd electrode lead and control electrode which turn into the 2nd electrode which locates in a line and 
projects from said one side face of said closure object, The semiconductor chip with which it has the 1st 
electrode on the inferior surface of tongue, and has the 2nd electrode and a control electrode on the top 
face, and an inferior surface of tongue is fixed to said support substrate through a conductive jointing 
material for corrugated fibreboard while being covered with said closure object, It is the semiconductor 
device which has the wire which is located in said closure inside of the body, and connects electrically 
said 2nd electrode and said 2nd electrode lead, and said control electrode and said control-electrode 
lead. Said 2nd electrode lead has the structure where two or more leads were made to extend in parallel 
from a wire connection while the width of face of the wire connection to which a wire is connected 
becomes larger than the width of face of the wire connection of said control-electrode lead. Other parts 
have the same composition as said means (1). 

[0027] Such a semiconductor device is manufactured by the following approaches. The support substrate 
with which a semiconductor chip is fixed while consisting of a metal plate of one sheet which patterning 
is carried out and was made crooked one step partly and constituting the 1st electrode, The 2nd electrode 
lead and control-electrode lead which locate in a line and extend toward the end side side of said support 
substrate, The process which prepares the leadframe which supports said support substrate at a tip by 
part for the both-sides surface part which intersects the end side of said support substrate, and which 
hangs and has a lead, The process which prepares the semiconductor chip which has the 1st electrode on 
the inferior surface of tongue, and has the 2nd electrode and a control electrode on the top face, The 
process which fixes said semiconductor chip on said support substrate through a jointing material for 
corrugated fibreboard conductive by the 1st electrode section, The process which connects the 2nd 
electrode of said semiconductor chip, said 2nd electrode lead, and said control electrode and said 
control-electrode lead with a conductive wire, The process which carries out the mold of a part of said 
semiconductor chip, said connecting means, 2nd electrode lead, and control-electrode lead by insulating 
resin, and is covered with a closure object, It is the manufacture approach of a semiconductor device of 
having the process which forms a lead in insertion mounting structure or surface mounting structure 
while carrying out cutting removal of the garbage of said leadframe. Said 2nd electrode lead is 
constituted from a lead of two or more which extends from the lead with the width of face of broad 
structure larger than the width of face of a control -electrode lead, or the wire connection of said 2nd 
electrode lead wider than the width of face of the wire connection of said control-electrode lead, or said 
wire connection. The account semiconductor chip of back to front is fixed on said support substrate, and 
said connection section is connected with the 2nd electrode of the account semiconductor chip of back to 
front, the tip of the 2nd electrode lead of said broad structure, or said 2nd electrode with two or more 
wires. 

[0028] (5) two or more conductors which said connection section or said wire connection was divided, 
respectively, and became independent electrically in the configuration of said means (1) or said means 
(4) ~ while consisting of the sections - each - a conductor - said lead of at least one has extended from 
the section. Other parts have the same composition as said means (1). Such a semiconductor device uses 
the following leadframes. two or more conductors which divided said wire connection electrically, 
respectively — while forming in the section ~ said — each — a conductor — what formed the section so 
that it might lead to one of leads is used. 

[0029] (6) The metal support substrate from which a divided inferior surface of tongue is [ substrate ] 
exposed from said closure object, and at least a part becomes the 1st electrode with the closure object 
which consists of insulating resin, and said closure object, The control-electrode lead which becomes the 
2nd electrode lead and control electrode which turn into the 2nd electrode which locates in a line and 
projects from said one side face of said closure object, The semiconductor chip with which it has the 1st 
electrode on the inferior surface of tongue, and has the 2nd electrode and a control electrode on the top 
face, and an inferior surface of tongue is fixed to said support substrate through a conductive jointing 
material for corrugated fibreboard while being covered with said closure object, It has the wire which is 
located in said closure inside of the body, and connects electrically said 2nd electrode and said 2nd 
electrode lead, and said control electrode and said control-electrode lead, and the width of face of the 
wire connection to which the wire of said 2nd electrode lead is connected is larger than the width of face 
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of the wire connection of said control-electrode lead, or [ that the width of face of said 2nd electrode 
lead is the same as the width of face of said control-electrode lead ] - or it is broad. Other parts have the 
same composition as said means (1). 

[0030] (7) On the side face of said closure object, it set in said means (1) thru/or the configuration of (6), 
and it has projected [ the edge of the connection section of said 2nd electrode lead and said control- 
electrode lead or a wire connection is exposed, or ]. In this example, at the time of manufacture of a 
semiconductor device, the edge of the connection section of said 2nd electrode lead and said control- 
electrode lead or a wire connection is formed so that it may expose or project on the side face of said 
closure object. 

[003 1] (8) In said means (1) thru/or the configuration of (7), spacing of said the lead including the 2nd 
electrode lead, a control-electrode lead, etc. of each is fixed. 

(9) In said means (1) thru/or the configuration of (7), spacing of said the lead including the 2nd electrode 
lead, a control-electrode lead, etc. of each differs at least by the part. 

(10) Said 2nd electrode lead is located in a center or central approach in said means (1) thru/or the 
configuration of (9). 

[0032] (1 1) In said means (1) thru/or the configuration of (10), said whole lead inclines toward the 1 
side approach of said closure object, and is arranged. 

(12) In said means (1) thru/or the configuration of (1 1), the hole for attachment is prepared in the part 
projected from said closure object of said support substrate. 

[0033] (13) In said means (1) thru/or the configuration of (1 1), the part which projects from said closure 
object of said support substrate is about several mm. According to the means of the above (1), since the 

(a) 2nd electrode lead consists of leads of two located in a line, the heat transfer effectiveness becomes 
high. 

[0034] (b) Since the lead which separated mutually has led to the one connection section inside, the die 
length of said connection section is long, and three or more wires, i.e., connection of four, become 
possible. Consequently, the amount of currents per one also becomes small as compared with 
conventional two, even if it enlarges a source drain current, calorific value can be stopped, and it can do 
sufficiently lower than the glass transition temperature of the resin which constitutes a closure object, 
and degradation of resin can be prevented. When a source lead is connected with a source electrode with 
four aluminum wires (the diameter of 500 micrometers, die length of 6.0mm), loss power becomes about 
2.3 W and degradation of resin stops breaking out in the case of output 500W (5 V, 100A). 
[0035] (c) The heat by the side of the front face of a semiconductor chip will be transmitted to a 
mounting substrate from the high source lead of the heat transfer effectiveness through said four wires, 
and can attain operational stability of a semiconductor device. 

[0036] (d) Straight extension of a control-electrode lead and the 2nd electrode lead can be carried out, 
and they can be made into insertion mounting structure. Moreover, although it is said lead which is not 
used for a lead, hanging and being cut near said closure object, it can also be used as a lead for the 1st 
electrode as surface mounting structure or insertion mounting structure. 

[0037] According to the means of the above (2), in addition to the effectiveness by said means (1), the 
part which separated from the closure object also with (a)2 lead becomes the structure connected by the 
piece of connection, since a lead serves as broad structure, the heat transfer effectiveness becomes high 
and the heat dissipation effectiveness by the side of a source electrode becomes high. 

(b) Since the insertion section for insertion mounting is prepared at the tip of a lead which separates 
from the piece part of connection, by using this insertion section, insertion mounting is attained and 
becomes surface mounting and an insertion mounting combination mold. 

[0038] According to the means of the above (3), in addition to the effectiveness by said means (1), the 
heat transfer effectiveness becomes high further and the at least one 2nd electrode lead of (a) above will 
contribute to operational stability of power metal -oxide semiconductor field effect transistor from 
becoming broad. 

[0039] (b) In manufacture of a semiconductor device, it is in the condition of a leadframe, the hole for 
bending equal is prepared so that equalization of crookedness shaping may be attained for the 2nd 
electrode lead of broad structure, since the width of face for each flection has become below the width 
of face of said control -electrode lead, a lead moldability becomes good, and the yield improves. 
[0040] (c) Since the mounting part of the 2nd electrode lead can fix a lead to a mounting substrate on a 
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screw using a bis-installation hole, while it can aim at improvement in lead fixed reinforcement, since it 
is fixable to a direct mounting substrate, the heat transfer effectiveness also becomes high and will 
contribute it to operational stability of power metal-oxide semiconductor field effect transistor. 
[0041] (d) The insertion section in which it projects for insertion mounting is formed at the tip of a lead, 
and insertion mounting is also attained and becomes surface mounting and an insertion mounting 
combination mold. 

[0042] According to the means of the above (4), since four thick wires (diameter of 500 micrometers) 
are connectable with the wire connection of the 2nd electrode lead with the structure which hangs a 
support substrate and is not supported with a lead as well as the configuration of said means (1), the 
damage which calorific value in a wire can be made small and originates in the heat of a closure object 
can be inhibited. Moreover, since the 2nd electrode lead consists of leads of two or more, it can heighten 
the heat dissipation effectiveness which goes via the lead to the closure outside of the body, and it can 
secure operational stability of a semiconductor device. 

[0043] According to the means of the above (5), heat damage suppression of a closure object with 
diameter four wires of 500 micrometers and operational stability of the semiconductor device by the 
heat leakage by two or more leads can be attained with the structure where the connection section or a 
wire connection was divided as well as said means (1). 

[0044] According to the means of the above (6), since diameter four wires of 500 micrometers are 
connectable with the wire connection of the 2nd electrode lead, generation of heat is suppressed and heat 
damage suppression of a closure object can be attained. Moreover, since heat conduction which goes via 
a lead is effectively performed when a lead is broad, a heat dissipation property improves and 
operational stability of a semiconductor device can be attained. 

[0045] According to the means of the above (7), it adds to said means (1) thru/or the effectiveness by the 
configuration of (6). From the edge of the connection section of the 2nd electrode lead and said control- 
electrode lead or a wire connection serving as structure which is exposed or projects on the side face of 
said closure object Width of face of the connection section of the 2nd electrode lead or a wire 
connection can be lengthened, and it is effective in whenever [ allowances / of wirebonding ] becoming 
high or being able to aim at increase of the number of the wire to connect. 

[0046] According to the means of the above (8), in addition to said means (1) thru/or the effectiveness 
by the configuration of (7), since spacing of each lead is fixed, offer of the product corresponding to 
specification is also attained. 

[0047] According to the means of the above (9), since it has the composition that spacing of each lead 
differs at least by the part in addition to said means (1) thru/or the effectiveness by the configuration of 
(7), offer of the product corresponding to specification is also attained. 

[0048] the effectiveness [ according to the means of the above (10) ] by said means (1) thru/or the 
configuration of (9) - in addition, since it is located in a center or central approach, and said 2nd 
electrode lead can shorten the die length of the wire linked to the wire connection of the 2nd electrode 
lead, it is effective in the ability to suppress generation of heat further from resistance reduction. 
[0049] the effectiveness [ according to the means of the above (1 1) ] by said means (1) thru/or the 
configuration of (10) — in addition, since it inclines toward the 1 side approach of said closure object 
and is arranged, in case said whole lead mounts a semiconductor device, it can be mounted by biasing a 
closure object location. 

[0050] According to the means of the above (12), in addition to said means (1) thru/or the effectiveness 
by the configuration of (1 1), the hole for attachment prepared in said support substrate is used, and 
where a support substrate is stuck in a predetermined part on a screw etc., it can fix. Consequently, heat 
dissipation through a support substrate is also attained. With the structure which fixes a radiation fin to a 
support substrate, heat dissipation from said radiation fin can be performed effectively. 
[0051] According to the means of the above (13), in addition to said means (1) thru/or the effectiveness 
by the configuration of (1 1), offer of specification products with which a support substrate does not 
project for a long time from a closure object, such as TO-263AA and TO-263AB, is also attained. 
[0052] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. In addition, in the complete diagram for explaining the gestalt of 
implementation of invention, what has the same function attaches the same sign, and explanation of the 
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repeat is omitted. 

[0053] (Operation gestalt 1) Drawing 1 thru/or drawing 14 are drawings concerning the semiconductor 
device (power transistor for a low-battery drive) which is 1 operation gestalt (operation gestalt 1) of this 
invention. Drawing 1 thru/or drawing 4 are drawings concerning the structure of the semiconductor 
device of this operation gestalt 1, and drawing concerning the manufacture approach of a semiconductor 
device in the graph, drawing 7 , or drawing 14 drawing 5 and drawing 6 indicate an electrical property to 
be, and drawing 15 are rectifier-circuit Figs, where the semiconductor device of this operation gestalt 1 
is incorporated. 

[0054] The closure object 2 which consists of insulating resin as the semiconductor device 1 of this 
operation gestalt 1 is shown in drawing 1 and drawing 2 , The metal support substrate 3 from which a 
divided inferior surface of tongue is [ substrate ] exposed from said closure object 2, and at least a part 
becomes the 1st electrode with said closure object 2, It stands in a row in said support substrate 3, and 
has the 2nd electrode lead 5 with which it is crooked in the shape of a single step stage and which hangs, 
and locates in a line and projects from lead 4 and said one side face of said closure object 2, and the 
control-electrode lead 6 from one side face of said closure object 2 in the middle of the projection. 
[0055] Moreover, the semiconductor chip 7 is arranged in said closure object (package) 2. Power metal- 
oxide semiconductor field effect transistor is formed in this semiconductor chip 7, as shown in drawing 
3 and drawing 4 , it has the 1st electrode (drain electrode) 10 on the inferior surface of tongue, and it has 
structure with the 2nd electrode (source electrode) 1 1 and a control electrode (gate electrode) 12 on the 
top face. 

[0056] The semiconductor chip 7 is being fixed to said support substrate (header) 3 through the jointing 
material for corrugated fibreboard 13 of conductivity [ electrode / 10 / at the bottom / drain ]. Moreover, 
the tip of the 2nd electrode lead (source lead) 5 which extends in said closure object 2, and the control- 
electrode lead (gate lead) 6 is connected to the source electrode 1 1 and the gate electrode 12 of a 
semiconductor chip 7 through the wire 14, respectively. 

[0057] It hangs, and lead 4 is cut near the closure object 2, and serves as said gestalt which is not used 
for mounting. Moreover, the source lead 5 and the gate lead 6 are fabricated by the gull wing mold, and 
have surface mounting structure. That is, the inferior surface of tongue of the tip mounting part of a lead 
of a gull wing mold and the inferior surface of tongue of said header 3 are located on the same side. 
[0058] said - by hanging, although lead 4 and the gate lead 6 are one, respectively, the source lead (the 
2nd electrode lead) 5 has become two. This two source lead 5 locates in a line and extends, and stands in 
a row in the interior of the closure object 2 on the side face by the side of the same of the one connection 
section 20. And this connection section 20 and the 2nd electrode (source electrode) 1 1 of said 
semiconductor chip 7 are connected with four wires 14. Rather than what is located in a line and 
connects two conventional wires, said connection section 20 becomes long, is located in a line and can 
connect four wires 14 now. 

[0059] If it puts in another way, said connection section 20 constitutes a wire connection as mentioned 
above, and has the composition of making two or more leads, for example, the lead of two, extending 
from this wire connection. And the lead which extends from said wire connection is the source lead (the 
2nd electrode lead) 5. 

[0060] Four wires 14 are aluminum wires whose diameters are 500 micrometers, and connection die 
length (wire die length) has become less than 6.0mm. Moreover, the wire 14 connected to the gate lead 6 
is an aluminum wire with a diameter of about 100 micrometers. 

[0061] The hole 21 for attachment used for the central part of the header 3 which separates from the 
closure object 2 in case it attaches in a mounting substrate is formed. Here, one example of the 
dimension of each part is indicated. For the width of face of the maximum part, 10.4mm and die length 
are [ 12.66mm and the thickness of a header 3 ] 1.26mm. The lead of three of the source lead 5 and the 
gate lead 6 is 3.4mm pitch, it hangs in the middle of the gate lead 6 and the next source lead 5, and the 
lead 4 is located. The width of face of each lead is 0.9mm, thickness is 0.6mm, and spacing during the 
lead which forms an electrode which is mutually different is 0.45mm or more, in order to prevent short- 
circuit. 

[0062] The width of face of the die length of the connection section 20 is 1.35mm in 5.4mm. Moreover, 
the distance with the inferior surface of tongue of each lead is 2.59mm from the inferior surface of 
tongue of a header 3. The closure object 2 is the dimension whose width of face of the corresponds with 
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the maximum width of a header 3, and thickness is about 5.5mm. 

[0063] a semiconductor chip 7 is shown in drawing 3 and drawing 4 — as — from thin rectangular plate 
structure — becoming — for example, about 270 micrometers in die length of 5.0mm, width of face of 
4.3mm, and thickness — becoming - the magnitude of the gate electrode 12 - one side of a rectangle — 
for the other sides, one side of a rectangle is [ the other sides of the magnitude of 0.6mm and the source 
electrode 1 1 ] 4.2mm in 1.4mm at 0.3mm. 

[0064] The power metal -oxide semiconductor field effect transistor formed in the semiconductor chip 7 
becomes the structure where many eels of MOSFET were formed in the epitaxial layer 26 of the 1st 
conductivity type of the front face of the semi-conductor substrate 25 which is a vertical mold MOSFET 
and consists of silicon of the 1st conductivity type as shown in drawing 4 , and the 1st electrode (drain 
electrode) 10 is formed in the inferior surface of tongue of the semi-conductor substrate 25, This drain 
electrode 10 is formed with titanium, nickel, and gold, and that thickness is 5.0 micrometers. 
[0065] The well 27 of two or more 2nd conductivity types with which alignment formation of the power 
metal-oxide semiconductor field effect transistor was carried out at the surface of said epitaxial layer 26, 
The source field 28 which consists of the 1st conductivity type formed in the surface part of this well 27, 
The gate dielectric film 29 formed for the adjoining well 27, and the gate electrode 30 formed on this 
gate dielectric film 29, The source electrode 1 1 which is located on the interlayer insulation film 3 1 
which covers said gate electrode 30, and said epitaxial layer 26 and said interlayer insulation film 31, 
and is electrically connected to said source field 28 and which was prepared alternatively, It consists of 
protective coat 32 grades in which said source electrode 1 1 and said interlayer insulation film 3 1 grade 
are covered alternatively, and the source electrode 1 1 and the gate electrode 12 as a wirebonding field 
are exposed partially. This power metal-oxide semiconductor field effect transistor has the property 
shown as "D6 (device 6 series)" of drawing 5 and drawing 6 . 

[0066] The graph and drawing 6 drawing 5 indicates the on resistance between the drain-sources and a 
drain current characteristic to be are a graph which shows the saturation relation between the drain 
current by on resistance, and the electrical potential difference between the drain-sources. So that the 
graph of drawing 5 may show in device 4 series (D4) As for the on resistance Ron at the time of the 
impression at the time of being 100A, VGS serves as [ ID ] 20mohm by 10V. In device 5 series (D5) As 
for the on resistance Ron at the time of impression in case ED is 100A, VGS serves as 7.0mohm by 10V, 
and, as for the on resistance Ron at the time of the impression at the time of being 100A, VGS serves as 
[ ID ] 4.0mohm by 10V in device 6 series (D6). 

[0067] Therefore, by D4, since on resistance is 20mohm, it is set to VDS=2000mV, and since on 
resistance is 7.0mohm, the saturation voltage of VDS in case ID is 100A is set to VDS=700mV, and by 
D6, since on resistance is 4.0mohm, it becomes VDS=400mV D5. 

[0068] With the improvement in an electrical property, the device drive by the low battery is enabled for 
every generation, and case temperature (generation of heat of a package) is stopped by reduction of early 
and current (ED) loss of a transfer rate (switching rate). 

[0069] However, it is ID even if it uses the thing of D6 series with the best property. In the case where it 
is 100 A, generation of heat of a package is large, then ~ this operation gestalt 1 - the - the 2nd 
electrode lead (source lead) 5 is made into two, the wire which connects the source lead 5 with a source 
electrode while heightening the heat transfer effectiveness through the source lead 5 is also made into 4 
and a large number structure as compared with conventional two, and it has the structure of also 
suppressing generation of heat in a wire part. 

[0070] Here, the loss power in the wire part at the time of the drain (current ED) impression is explained. 

The loss power P is given by the following formulas. 

[0071] 

[Equation 1] P=I2 and Rwire » here - 1 - a current and Rwire - resistance of a wire. Moreover, Rwire 

is given by the following formulas. 

[0072] 

[Equation 2] Rwire=rho-l/A - here, as for the diameter of a wire, and rho, as for the die length of a wire, 
and A, a wire does not resist [ 1 ]. In the case of two conventional wires, the resistance Rwire of a wire is 
[0073] from several 2. 

[Equation 3] In the case of four wires of the Rwire=3. lxl 0-8 -6. Ox 10-3-/(2 5 Ox 10-6x2 5 Ox 10-6x3. 14) 
x2= 0.47x10-3 operation gestalt 1, it is [0074]. 
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[Equation 4] It follows Rwire=3. 1x10-8-6.0x10-3-/(250x10-6x250x10-6x3. 14) x4=0.24xl0~3. It is as 
follows when the loss power at the time of the impression in the case of the conventional power metal- 
oxide semiconductor field effect transistor which used two wires of the conventional 500-micrometer 
diameter, and the power metal-oxide semiconductor field effect transistor by this operation gestalt 1 
which used four wires is calculated using said-one number and several 3 and several 3 formula. In the 
case of two conventional wires, it is [0075], 
[Equation 5] 

P=(100) 2-0.47xl0~3=4.7[W] 

In the case of four wires of this invention, it is [0076]. 

[Equation 6] 

P=(100) 2-0.24x1 0-3=2.3 [W] 

Thus, degradation of the resin which constitutes the closure object resulting from generation of heat of a 
wire part from reduction of the loss power at the time of electrical-potential-difference impression can 
be inhibited, and operational stability of power metal-oxide semiconductor field effect transistor can 
attain it. 

[0077] Below, the manufacture approach of the semiconductor device of this operation gestalt 1 is 
explained, referring to drawing 7 thru/or drawing 14 . However, drawing 9 thru/or drawing 14 are 
typical drawings. 

[0078] A semiconductor device 1 is manufactured through each process of leadframe preparation (step 
101), chip bonding (step 102), wirebonding (step 103), mold (step 104), lead trimming (step 105), lead 
forming (step 106), and solder plating (step 107), as the flow chart of drawing 7 shows. 
[0079] That is, in manufacture of a semiconductor device 1, as shown in drawing 9 and drawing 8 , a 
leadframe 40 is prepared (step 101). This leadframe 40 has structure (a level difference is 1.26mm) 
which was made crooked by the thin part and made the thin part higher one step than a thick part while 1 
side pierces and carries out patterning of the metal plate (profile) which consists of a band-like copper 
alloy which becomes thick with a precision press by predetermined width of face, as shown in drawing 
8 . It becomes the thickness which a thick part is said header 3 and is 1 .26mm, a thin part hangs, and it 
has thickness which is the parts of lead 4, the source lead 5, and the gate lead 6, and is 0.6mm. 
[0080] A leadframe 40 serves as a strip-of-paper object, and can manufacture now the semiconductor 
device 1 of a predetermined number (for example, ten pieces) by the leadframe 40 of one sheet. Drawing 
8 shows three pieces. 

[0081] The leadframe 40 has the lead 42 of two or more cantilever structures which project in parallel at 
fixed spacing from one side face of the thin outer frame 41 and this outer frame 41, as shown in drawing 
8 . This lead 42 lies at right angles to said outer frame 41 . The pitch of this lead 42 is 3.4mm. 
[0082] Said lead 42 becomes 1 set by three, left one constitutes the gate lead 6 and the broad wire pad 43 
is formed at the tip. The width of face of each lead 42 is set to 0.9mm, the width of face of said wire pad 
43 is become to 2.0mm, and die length has become 1.36mm. 

[0083] The lead 42 of two right-hand side constitutes the source lead 5. This two source lead 5 stands in 
a row on one side face of the one connection section 20 as mentioned above. The connection section 20 
extends in parallel with said outer frame 41, the extension lay length is set to 5.4mm, and the rectangular 
lay length, i.e., width of face, has become 1.36mm. Moreover, said lead 42 is connected by the tie rod 44 
which extends in parallel with said outer frame 41. 

[0084] On the other hand, from the tie rod 44 between said gate lead 6 and the adjoining source lead 5, it 
hung and the lead 4 has projected, this -- hanging -- lead 4 - on the way - it comes out, and is caudad 
crooked in the shape of a single step stage, and the header 3 of the above-mentioned configuration is 
connected at that tip. The level difference by crookedness is 2.59mm. Moreover, header 3 adjoining 
comrades are connected in the thin coordinated section 45. Moreover, the hole 21 for attachment is 
formed in the header 3 as mentioned above. 

[0085] A unit leadframe can be made the leadframe configuration of a multiple string by said 
coordinated section 45, the outer frame 41, and the tie rod 44. After the mold in manufacture, cutting 
removal of these linkage section 45, an outer frame 41, and the tie rod 44 is carried out. 
[0086] Next, on the header 3 of said leadframe 40, the semiconductor chip 7 shown in drawing 3 and 
drawing ^ as the two-dot chain line of drawing 9 and drawing 8 shows is fixed (step 102). A 
semiconductor chip 7 is fixed to a header 3 with the jointing material for corrugated fibreboard 13 with 
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which drain electrode 10 part at the bottom consists of solder etc. (refer to drawing 1 and drawing 4 ). 
[0087] Next, as shown in drawing 10 , the lead corresponding to this is connected with the electrode of 
the top face of a semiconductor chip 7 with a wire 14 (step 103). That is, the wire pad 43 of the gate lead 
6 is connected with the gate electrode 12 by the wire 14 (ultrasonic wirebonding). Since the amount of 
currents at the time of impression is small, this wire 14 may be thin, for example, it is an aluminum wire 
with a diameter of about 100 micrometers. Moreover, the source electrode 1 1 and said connection 
section 20 of a semiconductor chip 7 are connected with the wire 14 by ultrasonic wirebonding. In this 
wirebonding, 4 bondings of the aluminum wire with a diameter of 500 micrometers are carried out to 
juxtaposition by parallel bonding or stitch bonding. The die length of the wire by bonding is set to 5.23 
thru/or 5.62mm, and satisfies above-mentioned wire die length of 6.0mm or less. 
[0088] Since the wirebonding field of the source electrode 1 1 of a semiconductor chip 7 turns into a 
1.4mmx4.2mm rectangle field as mentioned above, even if it does not change area size, it can connect 
four wires 14 as they are. 

[0089] Next, as shown in drawing 1 1 , transfermold etc. performs mold (step 104) and a part is covered 
from the tip side of the lead 42 of cantilever structure with the closure object 2 which consists of 
insulating resin in the middle of a header 3. Since the closure object 2 covers only the top-face side of a 
header 3, it exposes from the closure object 2 and the inferior surface of tongue of a header 3 turns into 
the heating surface for heat dissipation. 

[0090] Next, as shown in drawing 12 , it fabricates with lead trimming with lead trimming and shaping 
equipment in ordinary use (step 105-106). While separating lead 42 from an outer frame 41, it hangs, 
lead 4 is cut near the closure object 2, constant width cutting removal of the tie rod 44 is carried out, and 
the header 3 which pierces the coordinated section 45 between headers 3 in the shape of a slit further, 
and adjoins is made to separate at the time of lead trimming. Moreover, while performing cutting which 
determines the dimension of the gate lead 6 and the source lead 5 at the time of lead forming, a lead is 
fabricated in a gull wing mold. 

[0091] Next, as shown in drawing 13 , solder is plated by solder plating processing on the lead front face 
which projects from the closure object 2 (step 107). In drawing 13 , the part shown black thinly is a 
plating part of a lead. Thereby, the semiconductor device 1 of surface mounting structure can be 
manufactured. 

[0092] With this operation gestalt 1, although a lead is surface mounting structure, if said lead forming 
is not performed and a lead trimming process prescribes a lead dimension, the semiconductor device 1 
of the insertion mounting structure shown in drawing 14 can be manufactured by subsequent solder 
plating processing. 

[0093] Drawing 15 is a rectifier circuit where the semiconductor device 1 of this operation gestalt 1 is 
incorporated. This rectifier circuit may consist of a Maine circuit and a phase correction (SR) circuit, 
and may be outputted to a connection circuit (R) from the phase compensator at the case where it 
outputs to a connection circuit (R) from the Maine circuit (Vout), and the time of AC-DC conversion 
(Vout). 

[0094] Two power metal-oxide semiconductor field effect transistor Ql and Q2 which considers the 
signal (+, -) from a power source (DC) as an input is controlled by Control IC (CONTROL IC). Control 
IC consists for example, of a switched regulator etc. 

[0095] Moreover, power metal-oxide semiconductor field effect transistor Ql and Q2 consists of a 
main-switch transistor Q2 incorporating P channel MOSFET, and a phase correction (SR) transistor Ql 
incorporating N-channel MOS FET. The output of both transistors is graduated f 
Moreover, the low pass filter is constituted by Coil L and Capacitor C. 

[0096] The main-switch transistor Q2 operates by the plus input (the phase correction transistor Ql is 
off), the Maine circuit is constituted, it is outputted to a connection circuit (R) (Vout), the phase 
correction transistor Ql operates by the minus input (the main-switch transistor Q2 is off), phase 
compensator is constituted, and it is outputted to a connection circuit (R) (Vout). 
[0097] Therefore, in the semiconductor device 1 of the configuration of this operation gestalt 1, what 
incorporated N-channel MOS FET as a semiconductor chip 7 can be used as said phase correction 
transistor Ql, and what incorporated P channel MOSFET as a semiconductor chip 7 can be used as said 
main-switch transistor Q2. 

[0098] The semiconductor device 1 (power transistor for a low-battery drive) of this operation gestalt 1 
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is built into Li ion rechargeable battery charge-and-discharge power management, such as battery 
chargers, such as a cellular phone and a video camera, OA equipment, and a notebook computer power 
source, etc. 

[0099] According to this operation gestalt 1, the following effectiveness is done so. 

(1) Since the 2nd electrode lead (source lead) 5 becomes two, according to increase of the heat transfer 
cross section, the amount of heat transfer to a mounting substrate is made to increase, the heat transfer 
effectiveness becomes high, and it can attain operational stability of power metal-oxide semiconductor 
field effect transistor. 

(2) The two source lead 5 stands in a row in the long connection section 20 in the interior of the closure 
object 2. Since the wire 14 (diameter of 500 micrometers) of four thick aluminum is connected to this 
connection section 20, a loss output can be performed small and calorific value can be small stopped, 
even if a drain current increases sharply as compared with the former, Generating of degradation of the 
resin which constitutes the closure object 2 can be suppressed, and the reinforcement of power metal- 
oxide semiconductor field effect transistor can be attained. 

[0100] (3) Since the heat generated with said wire 14 and the heat generated with the semiconductor 
chip 7 are transmitted to a mounting substrate through four thick wires 14 through the source lead 5 of 2 
configurations with which the heat transfer effectiveness becomes high, it can attain effective heat 
dissipation. 

(4) Straight extension of the control-electrode lead (gate lead) 6 and the 2nd electrode lead 5 can be 
carried out, and they can also be made into insertion mounting structure. 

(5) By hanging, lead 4 can also be used as a lead for surface mounting structure or insertion mounting 
structure, then the 1st electrode (drain electrode) without cutting near the closure object 2. 

[0101] In addition, you may make it the structure which made said two source lead 5 one through the 
piece of connection on the outside of the closure object 2. With this structure, since a lead serves as 
broad structure, the heat transfer effectiveness becomes high and the heat dissipation effectiveness by 
the side of a source electrode becomes high. Moreover, since it becomes the structure where the 
insertion section for insertion mounting is prepared at the tip of a lead which separates from the piece 
part of connection, by using this insertion section, insertion mounting is attained and becomes surface 
mounting and an insertion mounting combination mold. Moreover, in case it is used by insertion 
mounting, as for a two source lead, both spacing becomes always fixed, since it is connected by the 
piece of connection, and insertion mounting becomes easy. 

[0102] (Operation gestalt 2) Drawing 16 is the top view showing the semiconductor device which are 
other operation gestalten (operation gestalt 2) of this invention. It is the example which considered the 
2nd electrode lead (source lead) 5 as the 1 configuration, and made it larger than the width of face of 
said control-electrode lead (gate lead) 6 with this operation gestalt 2. the source lead 5 - max » the die 
length of said connection section 20, and abbreviation - it can consider as comparable width of face. In 
this example, it has a dimension slightly narrower than the die length of the connection section 20. 
Moreover, the source lead 5 and the gate lead 6 are fabricated by the gull wing mold, and have surface 
mounting structure. 

[0103] The same effectiveness as said operation gestalt 1 is had and boiled, in addition the source lead 5 
becomes 1 configuration, from increase of the heat transfer cross section, the heat transfer effectiveness 
becomes high further and the semiconductor device 1 of this operation gestalt 2 will be contributed to 
operational stability of power metal-oxide semiconductor field effect transistor. 

[0104] (Operation gestalt 3) Drawing 17 thru/or drawing 19 are drawings concerning the semiconductor 
device which are other operation gestalten (operation gestalt 3) of this invention, and drawing 17 is the 
top view of the leadframe which uses the typical perspective view of a semiconductor device, and 
drawing 18 for a top view, and uses drawing 19 for semiconductor device manufacture, although it was 
the lead of 1 configuration which made the source lead 5 broader than the gate lead 6 like said operation 
gestalt 2, in this example, as for this operation gestalt 3, insertion mounting also made the tip of the 
source lead 5 possible structure — it comes out. 

[0105] That is, the projecting insertion section 50 for insertion mounting is formed at the tip of a lead of 
broad source lead 5 structure. The pitch of these two insertion sections 50 and the gate lead 6 becomes 
the same, and it becomes insertion mounting structure, for example, the pitch has become 3.4mm. 
[0106] In manufacture of the semiconductor device 1 of this operation gestalt 3, the leadframe 40 as 
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shown in drawing 19 is used. This leadframe 40 is the structure connected so that it might become one 
about the source lead 5 at the header 3 side of a tie rod 44 in the leadframe 40 shown in drawing 8 used 
by manufacture of the semiconductor device 1 of said operation gestalt 1 . Although the tip of the source 
lead 5 to which four wires 14 are connected does not constitute the connection section 20 from the 
source lead 5 turning into 1 lead any longer, it is made to call the connection section 20 as a name of the 
part. 

[0107] In addition, since manufacture of the semiconductor device 1 of this operation gestalt 3 is the 
same as that of the case of said operation gestalt 1, the explanation is omitted. The source lead 5 
becomes broad 1 configuration like [ the semiconductor device 1 of this operation gestalt 3 ] the thing of 
said operation gestalt 2, and the heat transfer effectiveness becomes high further from increase of the 
heat transfer cross section. Moreover, in the semiconductor device 1 of this operation gestalt 3, the 
insertion section 50 is formed at the tip of the source lead 5 of broad structure, and it has insertion 
mounting structure with the gate lead 6. Therefore, it can be mounted in the state of insertion mounting, 
and becomes the general-purpose mold of surface mounting and insertion mounting combination while 
also being able to mount it in the state of surface mounting, in case a semiconductor device 1 is mounted 
in a mounting substrate. 

[0108] (Operation gestalt 4) Drawing 20 is the top view showing the semiconductor device which are 
other operation gestalten (operation gestalt 4) of this invention. It is the structure for which it was 
suitable when apprehensive about doing damages, such as a crack, to the resin which the source lead 5 
has several times wide width of face as compared with the gate lead 6, needs the big force for bending, 
and constitutes the closure object 2 from this operation gestalt 4 when bending the source lead 5 near the 
closure object 2 when the source lead 5 is made into broad structure, and making a lead gestalt into 
surface-mounting structure. 

[0109] That is, 1 thru/or two or more holes 5 1 for bending equal are formed in a part for the flection of 
said source lead 5 so that equalization of crookedness shaping of each part of the source lead 5 of broad 
structure may be attained. By doing in this way, each width of face of the bending part of the source lead 
5 can be made below into the width of face of the gate lead 6. 

[0110] With this operation gestalt 4, although the hole 51 for bending equal is set to one, it may make 
the narrow hole for bending equal of width of face the structure to arrange [ two or more ]. In this case, 
between each hole 51 for bending equal, the piece of branching connected with the connection section 
20 will exist, the heat transfer which lets this part pass also becomes possible, and improvement in the 
heat transfer effectiveness will be raised. 

[01 1 1] or [ moreover, / that the width-of-face dimension of the bending part of the source lead 5 is the 
same as that of the gate lead 6 with this operation gestalt 4 ] - or without a crack etc. occurring to the 
resin which the big force does not join a bending part and constitutes the closure object 2 as a result at 
the time of lead forming, since it becomes narrow, a lead moldability becomes good and the yield 
improves. Also in the structure of this operation gestalt 4, the insertion section may be prepared at the 
tip of said source lead 5, and insertion mounting may also be made into possible structure. 
[0112] (Operation gestalt 5) Drawing 21 is the typical perspective view showing the semiconductor 
device which are other operation gestalten (operation gestalt 5) of this invention. As for this operation 
gestalt 5, the bis-installation hole 52 is established in the mounting part of the source lead 5 of broad 
structure. In the semiconductor device 1 of this operation gestalt 5, since the source lead 5 can fix a lead 
to a mounting substrate on a screw using the bis-installation hole 52, while it can aim at improvement in 
lead fixed reinforcement, since it is fixable to a direct mounting substrate, the heat transfer effectiveness 
also becomes high and will contribute it to operational stability of power metal-oxide semiconductor 
field effect transistor. Also in the semiconductor device 1 of this operation gestalt 5, the insertion section 
in which it projects for insertion mounting may be formed at the tip of a lead, and, of course, you may 
carry out to the structure in which insertion mounting is possible, i.e., surface mounting and an insertion 
mounting combination mold. 

[0113] (Operation gestalt 6) Drawing 22 is the typical perspective view showing the semiconductor 
device which are other operation gestalten (operation gestalt 6) of this invention. In the semiconductor 
device 1 of said operation gestalt 1, the semiconductor device 1 of this operation gestalt 6 cuts header 3 
part which projects from the closure object 2 near the closure object 2, and is miniaturized. The 
semiconductor device 1 of this operation gestalt 6 does so the same effectiveness as the semiconductor 
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device 1 of said operation gestalt 1. 

[0114] (Operation gestalt 7) Drawing 23 - drawing 36 are drawings concerning the semiconductor 
device which are other operation gestalten (operation gestalt 7) of this invention, the semiconductor 
device 1 of this operation gestalt 7 is shown in drawing 23 - as - the 2nd from one side face of the 
closure object 2 - while making electrode lead [source (S) lead] 5 and one control-electrode lead [gate 
(G) lead] 6 project, respectively, it becomes the structure which uses the support substrate (header) 3 as 
the 1st electrode (drain electrode), and becomes 2 terminal configurations. 

[0115] With this operation gestalt 7, the leadframe 40 shown with the top view of drawing 25 and the 
side elevation of drawing 26 is used. In the leadframe 40 of the operation gestalt 1 shown in drawing 8 , 
this leadframe 40 has structure which the piece 47 of support is made to project from that both-sides side 
side, and supports the support substrate 3 at that tip while making it project between the support 
substrates 3 which adjoin the piece 46 of the support Lord from a tie rod 44 (refer to drawing 28 ). 
[01 16] A leadframe 40 is formed of press forming in a thin metal plate. Every two of said piece 47 of 
support are prepared in the both sides of the piece 46 of the support Lord. The supporting structure of 
this support substrate (header) 3 is called the side-face supporting structure. In addition, the structure 
which hangs like the operation gestalt 1 and supports a support substrate with a lead is hung, and the 
lead supporting structure is called. 

[0117] With this operation gestalt 7, the source lead 5 becomes one and has 2 terminal composition. 
Although the tip (inner edge) part of the source lead 5 located in the interior of the closure object 2 
serves as the wire connection 55, the width of face W of this wire connection 55 becomes large, and has 
die length which four thick wires 14 which attain to the diameter of 500 micrometers like the case of 
said operation gestalt 1 are located in a line, and can connect. For example, said width of face W is 
6.0mm. Moreover, spacing (pitch) of a lead of two is 5.08mm. This lead structure suits JEDC 
specification. 

[0118] The semiconductor device 1 of the manufacture approach of this operation gestalt 7 is the same 
as that of said operation gestalt 1, and as shown in drawing 29 and drawing 30 , after it fixes the 
semiconductor chip 7 with which power metal -oxide semiconductor field effect transistor is formed in 
the principal plane side of the support substrate 3 like said operation gestalt 1, it connects the wire 
connection 55 of the source lead 5 with the 2nd electrode (source electrode) 1 1 of a semiconductor chip 
7 with four thick aluminum wires 14. Moreover, a part for the point of the gate lead 6 (wire connection) 
is connected with the control electrode (gate electrode) 12 of a semiconductor chip 7 with the thin wire 
14. In addition, with this operation gestalt and each subsequent operation gestalt, a thick wire is a wire 
with a diameter of about 500 micrometers, and a thin wire means a wire with a diameter of about 100 
micrometers. 

[0119] Next, as shown in drawing 31 , by transfermold, the mold of the part for the surface part from 
which it separates from the hole 21 for attachment of a header 3 is carried out, and it is closed with the 
closure object 2 at a part for the toe of a semiconductor chip 7, a wire 14, the source lead 5, and the gate 
lead 6 (wire connection 55). 

[0120] Next, cutting and shaping processing are performed. That is, while cutting the piece 47 of 
support in the root part of a header 3, a tie rod 44 is cut, and the source lead 5 and the gate lead 6 are 
separated from an outer frame 41, and the semiconductor device 1 of a surface mounting mold as shown 
in drawing 23 and drawing 24 is manufactured by fabricating the source lead 5 and the gate lead 6 in a 
gull wing mold further. 

[0121] Drawing 32 and drawing 33 carry out straight extension of the lead, and are taken as the 
semiconductor device 1 of an insertion mounting mold. Such a semiconductor device 1 is mounted with 
the gestalt shown in drawing 34 thru/or drawing 36 . These drawings are mimetic diagrams, drawing 34 
and drawing 35 are the top views and side elevations of a surface mounting condition, and drawing 36 is 
the side elevation of an insertion mounting condition. 

[0122] In surface mounting, the inferior surface of tongue at the tip where the inferior surface of tongue 
of a header 3, the source lead 5, and the gate lead 6 were bent is fixed to the connection part of wiring of 
the mounting substrate 56 using the solder layer prepared beforehand. The part surrounded by the dotted 
line shown by drawing 34 is the connection part 57 in which the header and the lead were formed in the 
mounting substrate 56. 

[0123] Moreover, a header 3 is fixed to the mounting substrate 56 on the attachment screw 58 inserted in 
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the hole for attachment. Thereby, the heat generated with the semiconductor chip 7 or the wire 14 
radiates heat to the mounting substrate 56 through a header 3 while radiating heat to the mounting 
substrate 56 through the source lead 5 and the gate lead 6. Therefore, efficient heat dissipation will be 
attained and operational stability of a semiconductor device 1 will be secured. 
[0124] In such a surface mounting mold, since the lead used as an external terminal serves as two 
terminals, it becomes the same as that of the existing thing, the pattern, i.e., the foot pattern, of the 
connection part 57 of the mounting substrate 56, and the existing mounting substrate 56 can be used. 
[0125] In insertion mounting, as shown in drawing 36 , it is made to insert in the insertion hole (not 
shown) in which the lead parts of the source lead 5 or the gate lead 6 were prepared by the mounting 
substrate 56, and fixes with solder 59. Under the present circumstances, as shown in drawing 36 , a 
radiation fin 60 is put on a header 3, and on the attachment screw 58 inserted in the hole for attachment 
of a header 3, a header 3 and a radiation fin 60 are screwed and it fixes. With this structure, the heat 
generated with the semiconductor chip 7 or the wire 14 radiates heat in atmospheric air through a header 
3 and a radiation fin 60 while radiating heat to the mounting substrate 56 through the source lead 5 and 
the gate lead 6. Therefore, efficient heat dissipation will be attained and operational stability of a 
semiconductor device 1 will be secured. 

[0126] According to this operation gestalt 7, like the operation gestalt 1, the heat generated with the 
semiconductor chip 7 will be efficiently transmitted to the source lead 5 by four thick wires 14, and will 
be transmitted to the mounting substrate 56 from the source lead 5 with them. 
[0127] Since it hangs and a lead is not established, while this operation gestalt 7 has the same 
effectiveness as the operation gestalt 1, while width of face W of the wire connection 55 of the source 
lead 5 can be lengthened and connection of a thick wire becomes easy, it also becomes possible to make 
[ more / still ] the connection number of a wire. 

[0128] (Operation gestalt 8) Drawing 37 thru/or drawing 41 are drawings concerning the semiconductor 
device which are other operation gestalten (operation gestalt 8) of this invention. The semiconductor 
device 1 of this operation gestalt 8 serves as structure which uses the support substrate (header) 3 as the 
1st electrode (drain electrode), and serves as 2 terminal configurations while it makes the 2nd electrode 
lead (source lead) 5 and the-one control-electrode lead (gate lead) 6 project from one side face of the 
closure object 2, respectively as shown in drawing 37 and drawing 38 . 

[0129] With this operation gestalt 8, as shown in the top view of drawing 39 , it hangs like the leadframe 
40 of said operation gestalt 1, and the leadframe 40 of the lead supporting structure is used. However, it 
hangs and the lead 4 is cut in the part which projects from the after [ mold ] closure object 2. 
[0130] The whole lead which projects from one side face of the closure object 2 inclines toward 1 side 
of the closure object 2, and the semiconductor device 1 of this operation gestalt 8 is arranged. Therefore, 
when it mounts a semiconductor device 1 in a mounting substrate, it is effective in the ability to mount 
the location of the closure object 2 partially. 

[0131] The leadframe 40 used for manufacture of the semiconductor device of this operation gestalt 8 is 
the structure which made the source lead 5 one in the leadframe 40 (refer to drawing 8 ) in the case of 
the operation gestalt 1. That is, although the leadframe 40 of this operation gestalt 8 does not have the 
connection section at the inner edge of the source lead 5, it is the configuration which has the broad wire 
connection 55. Moreover, in order to make large width of face W of said wire connection 55, it hangs 
and the lead 4 has become the configuration crooked one step in the gate lead 6 side on the way. 
[0132] The pitch of the gate lead 6 and the lead of three which hangs and is located in a line with lead 4 
and the source lead 5 is fixed. For example, the lead pitch is 2.54mm. For this reason, width of face W 
of the wire connection 55 can be set to 4.5mm. Since the wire connection 55 is large, as shown in 
drawing 39 , the wire connection 55 is connectable with the source electrode 1 1 of a semiconductor chip 
7 with four thick wires 14. Therefore, while the amount of source currents which flows to per one 
becomes small and being able to reduce the calorific value in a source wire, heat transfer to the source 
lead 5 can also be performed good. 

[0133] The manufacture approach of a semiconductor device 1 is the same as said operation gestalt 1, 
and as shown in drawing 39 , after it fixes the semiconductor chip 7 with which power metal-oxide 
semiconductor field effect transistor is formed in the principal plane side of the support substrate 3 like 
said operation gestalt 1, it connects the wire connection 55 of the source lead 5 with the 2nd electrode 
(source electrode) 1 1 of a semiconductor chip 7 with four thick aluminum wires 14. Moreover, a part for 
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the point of the gate lead 6 (wire connection) is connected with the control electrode (gate electrode) 12 
of a semiconductor chip 7 with the thin wire 14. 

[0134] Next, as shown in drawing 40 , by transfermold, the mold of the part for the surface part from 
which it separates from the hole 21 for attachment of a header 3 is carried out, and it is closed with the 
closure object 2 at a part for the toe of a semiconductor chip 7, a wire 14, the source lead 5, and the gate 
lead 6 (wire connection 55). 

[0135] Next, cutting and shaping processing are performed. That is, while carrying out cutting removal 
of the coordinated section 45 and the tie rod 44, the lead of three is cut, and the semiconductor device 1 
of a surface mounting mold as shown in drawing 37 and drawing 38 is manufactured by fabricating the 
source lead 5 and the gate lead 6 in a gull wing mold further. It hangs in said lead trimming and lead 4 is 
cut in the root part of the closure object 2. By on the other hand changing the lead of three into the 
condition cut near the outer frame 41, as shown in drawing 41 , it can do [ considering as the 
semiconductor device 1 of the insertion mounting mold which carries out straight extension of the lead, 
or ]. in this case, a central lead - that is, it hangs and lead 4 turns into a drain (D) lead. The effectiveness 
same also in this operation gestalt 8 as the case of the operation gestalt 1 can be acquired. 
[0136] (Operation gestalt 9) Drawing 42 thru/or drawing 44 are drawings concerning the semiconductor 
device which are other operation gestalten (operation gestalt 9) of this invention. The semiconductor 
device 1 of this operation gestalt 9 serves as a surface mounting mold which made the three source lead 
5 and the gate lead 6 of one project from one side face of the closure object 2, as shown in drawing 42 . 
Like the operation gestalt 7, the semiconductor device 1 of this operation gestalt 9 manufactures support 
substrate 3 both sides using the leadframe 40 of the side-face supporting structure supported by the piece 
47 of support, as shown in drawing 43 . 

[0137] As shown in drawing 43 , this leadframe 40 is the pattern with which the gate lead 6 of one and 
the three source lead 5 extend toward the support substrate 3 from the tie rod 44. Moreover, the tip of the 
source lead 5 has structure connected by the connection section 20. If this connection section 20 
constitutes and puts the wire connection 55 in another way, it is the configuration which extends two or 
more leads from the wire connection 55. Width of face of said wire connection 55 is greatly made from 
the side-face supporting structure being adopted, for example, can be taken with 6.5mm. [ large ] 
[0138] Since the wire connection 55 is large, as shown in drawing 43 , the wire connection 55 is 
connectable with the source electrode 1 1 of a semiconductor chip 7 with four thick wires 14. Therefore, 
the amount of source currents which flows to per one becomes small, and can reduce the calorific value 
in a source wire. Moreover, since the source lead 5 also becomes three, the heat-conduction engine 
performance through a source lead becomes high, in the condition of having been mounted in the 
mounting substrate, heat leakage nature becomes high and operational stability of a semiconductor 
device 1 can be secured. 

[0139] It connects a part for the point of the gate lead 6 with the gate electrode 12 of a semiconductor 
chip 7 with the thin wire 14 while the manufacture approach of a semiconductor device 1 is the same as 
said operation gestalt 7, fixes a semiconductor chip 7 to the principal plane side of the support substrate 
3 and connects the wire connection 55 of the source lead 5 with the source electrode 1 1 of a 
semiconductor chip 7 with four thick aluminum wires 14 after that, as shown in drawing 43 . 
[0140] Then, although illustration is not carried out, the mold of the part for the surface part from which 
it separates from the hole 21 for attachment of a header 3 is carried out by transfermold, the wire 
connection 55 grade of a semiconductor chip 7, a wire 14, the source lead 5, and the gate lead 6 is closed 
with the closure object 2, and the semiconductor device 1 as subsequently performed cutting and 
shaping processing to a leadframe part and shown in drawing 42 is manufactured. By on the other hand 
changing the lead of four into the condition cut near the outer frame 41, as shown in drawing 44 , it can 
do [ considering as the semiconductor device 1 of the insertion mounting mold which carries out straight 
extension of the lead, or ]. The effectiveness same also in this operation gestalt 9 as the case of the 
operation gestalt 1 can be acquired. 

[0141] (Operation gestalt 10) Drawing 45 thru/or drawing 47 are drawings concerning the 
semiconductor device which are other operation gestalten (operation gestalt 10) of this invention. The 
semiconductor device 1 of this operation gestalt 10 serves as a surface mounting mold which made the 
three source lead 5 and the gate lead 6 of one project from one side face of the closure object 2, as 
shown in drawing 45 . With this operation gestalt 10, as shown in the top view of drawing 46 , it hangs 
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like the leadframe 40 of said operation gestalt 1, and the leadframe 40 of the lead supporting structure is 
used. However, it hangs and the lead 4 is cut in the part which projects from the after [ mold ] closure 
object 2 as shown in drawing 45 . 

[0142] The leadframe 40 used for the semiconductor device 1 of this operation gestalt 10 is the gate lead 
6 of one, and one pattern with which it hangs and lead 4 and the three source lead 5 extend from the tie 
rod 44 toward the support substrate 3, as shown in drawing 46 . In addition, a lead pitch is not fixed and 
is an irregular pitch. 

[0143] Moreover, the tip of the source lead 5 has structure connected by the connection section 20. If 
this connection section 20 constitutes and puts the wire connection 55 in another way, it is the 
configuration which extends two or more leads from the wire connection 55. The large width of face of 
said wire connection 55 can be taken with 5.8mm. 

[0144] The manufacture approach of a semiconductor device 1 is the same as said operation gestalt 8. It 
can do [ considering as the semiconductor device l'of an insertion mounting mold as shown drawing 
47 , or ] by not performing lead forming only by cutting the lead (the source lead 5 and gate lead 6) of 
four near the outer frame 41 at the time of lead trimming. The effectiveness same also in this operation 
gestalt 10 as the case of the operation gestalt 1 can be acquired, and the heat damage of a closure object 
can be prevented, and operational stability of a semiconductor device 1 is secured. 
[0145] (Operation gestalt 1 1) Drawing 48 thru/or drawing 50 are drawings concerning the 
semiconductor device which are other operation gestalten (operation gestalt 1 1) of this invention. These 
operation gestalten 1 1 differ in the operation gestalt 10 at the point that a lead pitch is fixed, and the 
point which hangs and has used the lead 4 as a drain lead. That is, drawing 48 is the semiconductor 
device 1 of a surface mounting mold, and drawing 50 is the semiconductor device 1 of an insertion 
mounting mold. In the semiconductor device 1 of a surface mounting mold, it is also possible to hang, 
and to cut and use lead 4 in the root part of the closure object 2. 

[0146] Drawing 49 is the leadframe 40 used with this operation gestalt 1 1 . With this operation gestalt, 
after immobilization of a semiconductor chip 7, connection of a wire 14, and mold are completed, it 
hangs, and lead 4 is used as a lead, without cutting in the near (root) part of the closure object 2. The 
effectiveness same also in this operation gestalt 10 as the case of the operation gestalt 1 can be acquired, 
and the heat damage of a closure object can be prevented, and operational stability of a semiconductor 
device 1 is secured. 

[0147] (Operation gestalt 12) Drawing 51 thru/or drawing 53 are drawings concerning the 
semiconductor device which are other operation gestalten (operation gestalt 12) of this invention. The 
semiconductor device 1 of this operation gestalt 12 serves as a surface mounting mold which made the 
broad one source lead 5 and the gate lead 6 of one project from one side face of the closure object 2, as 
shown in drawing 5 1 . 

[0148] Like the operation gestalt 7, the semiconductor device 1 of this operation gestalt 12 manufactures 
support substrate 3 both sides using the leadframe 40 of the side-face supporting structure supported by 
the piece 47 of support, as shown in drawing 52 . 

[0149] As shown in drawing 52 , this leadframe 40 is the pattern with which the gate lead 6 of one and 
the broad one source lead 5 extend toward the support substrate 3 from the tie rod 44. Moreover, the 
wire connection 55 at the tip the source lead 5 is still broader. Moreover, in order to make it easy [ the 
broad source lead 5 / bending ] in the middle of the source lead 5 like the operation gestalt 4, the hole 51 
for bending equal is formed. 

[0150] In this leadframe 40, since it becomes the side-face supporting structure, width of face W of the 
wire connection 55 of the source lead 5 can be lengthened further. For example, width of face W can be 
lengthened with 7.0mm. The manufacture approach of a semiconductor device 1 is the same as said 
operation gestalt 7. 

[0151] It can do [ considering as the semiconductor device 1 of an insertion mounting mold as shown in 
drawing 53 , or ] by on the other hand changing the lead of four into the condition cut near the outer 
frame 41. In this case, it is necessary to carry out the tip of the broad source lead 5 to insertion 
mounting. This insertion mounting part should just use the outer lead part which extends outside from 
the tie rod 44 of a leadframe 40 as it is. Namely, an inner lead part presupposes that it is broad, and 
should just use the outer lead part as the conventional lead pattern. 

[0152] The effectiveness same also in this operation gestalt 12 as the case of the operation gestalt 1 can 
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be acquired. Moreover, since width of face W of the wire connection 55 of the source lead 5 can be 
enlarged and a touch area with the lead of the presser-foot part of the leadframe presser foot which 
presses down a leadframe at the time of wirebonding can be enlarged, a part for the both ends of the 
wire connection 55 can be pressed down strongly, the ultrasonic-bonding engine performance can be 
made high, and improvement in the bond strength of a wire can be aimed at. 

[0153] Below, a support substrate is explained using the operation gestalt 13 - the operation gestalt 19 
about the semiconductor device of the structure cut near the closure object. These operation gestalten are 
the structures where the structure which explained the many with said each operation gestalt was 
adopted. The leadframe used with said each operation gestalt in manufacture of these semiconductor 
devices is used, and it is manufactured by cutting a support substrate near the closure object after mold 
in the manufacture. 

[0154] About several mm or less support substrate juts out of a closure object the structure which cut the 
support substrate near the closure object, and it can respond to TO-262AA of JEDEC specification, TO- 
263 AB, TO-268AA, etc. Moreover, in drawing of a leadframe, a part for a support substrate part and the 
point of the lead which extends toward this support substrate is shown in simple. Moreover, although 
illustration is not carried out to the wire connection of a source lead, four thick wires are located in a 
line, and are connected. 

[0155] (Operation gestalt 13) This operation gestalt 13 is the semiconductor device 1 of the surface 
mounting mold which made the gate lead 6 and the source lead 5 project one [ at a time ] from one side 
face of the closure object 2, as shown in drawing 54 . With this operation gestalt 13, it hangs, and hangs 
rather than spacing of lead 4 and the gate lead 6, and spacing of lead 4 and the source lead 5 is large. 
With this structure, 3 terminal lead pitch specification (JEDEC specification) is applicable. Since it is 4 
source wire also with this operation gestalt 13, while degradation of the closure object which consists of 
resin by generation of heat in a source wire part stops being able to occur easily, since heat transfer 
nature is good, operational stability of a semiconductor device is securable. 
[0156] (Operation gestalt 14) The top view of a semiconductor device whose drawing 56 is other 
operation gestalten (operation gestalt 14) of this invention, and drawing 57 are the top views showing a 
part of leadframe used for manufacture of a semiconductor device. Although the source lead 5 becomes 
two with this operation gestalt 14, and each source lead 5 has the broad wire connection 55 in the 
interior of the closure object 2, these two wire connections 55 have structure which broke off. You may 
be a number with still more source leads. In this case, each source lead 5 may be structure which stands 
in a row in the single wire connection 55, and the structure where two or more source leads 5 extend 
from one wire connection 55 is sufficient as it. Since it is 4 source wire also with this operation gestalt 
14, while degradation of the closure object which consists of resin by generation of heat in a source wire 
part stops being able to occur easily, since heat transfer nature is good, operational stability of a 
semiconductor device is securable. 

[0157] (Operation gestalt 15) The top view of a semiconductor device whose drawing 58 is other 
operation gestalten (operation gestalt 15) of this invention, and drawing 59 are the top views showing a 
part of leadframe used for manufacture of a semiconductor device. With this operation gestalt 15, the 
source lead 5 is broad, therefore, the heat-conduction engine performance through the source lead 5 is 
markedly alike, and becomes high. Also with this operation gestalt 15, since it is 4 source wire, while 
degradation of the closure object which consists of resin by generation of heat in a source wire part stops 
being able to occur easily, since it is based on a broad source lead, heat transfer nature becomes good 
further and operational stability of a semiconductor device can be secured. 
[0158] (Operation gestalt 16) The top view of a semiconductor device whose drawing 60 is other 
operation gestalten (operation gestalt 16) of this invention, and drawing 61 are the top views showing a 
part of leadframe used for manufacture of a semiconductor device. Like the operation gestalt 8, the 
whole lead which projects from one side face of the closure object 2 inclines toward 1 side of the closure 
object 2, and this operation gestalt 16 is arranged. Therefore, when it mounts a semiconductor device 1 
in a mounting substrate, it is effective in the ability to mount the location of the closure object 2 
partially. 

[0159] On the other hand, as shown in drawing 62 , at the time of manufacture of a semiconductor 
device, it can hang and can also be made the semiconductor device of the inserting type which considers 
lead 4 as a drain lead, without carrying out cutting removal. Moreover, it hangs also with a surface 
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mounting mold, lead 4 is fabricated in a gull wing mold, and it can be used also as a drain lead. Since it 
is 4 source wire also with this operation gestalt 16, while degradation of the closure object which 
consists of resin by generation of heat in a source wire part stops being able to occur easily, since heat 
transfer nature is good, operational stability of a semiconductor device is securable. Moreover, with this 
structure, 3 terminal lead pitch specification (JEDEC specification) is applicable. 
[0160] (Operation gestalt 17) The top view of a semiconductor device whose drawing 63 is other 
operation gestalten (operation gestalt 17) of this invention, and drawing 64 are the top views of the 
leadframe after wirebonding in manufacture of a semiconductor device. With this operation gestalt 17, 
the source lead 5 is arranged in the center. Consequently, as shown in drawing 64 , the thick wire 14 
which connects the wire connection 55 of the source lead 5 and the source electrode 1 1 of a 
semiconductor chip 7 can be shortened, and resistance reduction of a source wire can be aimed at. Since 
it is 4 source wire also with this operation gestalt 17, while degradation of the closure object which 
consists of resin by generation of heat in a source wire part stops being able to occur easily, since heat 
transfer nature is good, operational stability of a semiconductor device is securable. 
[0161] (Operation gestalt 18) The top view of a semiconductor device whose drawing 65 is other 
operation gestalten (operation gestalt 18) of this invention, and drawing 66 are the top views showing a 
part of leadframe used for manufacture of a semiconductor device. It is made to make the edge of the 
wire connection of the source lead 5, and the wire connection 55 of the gate lead 6 have projected 
slightly with 0.5-0.7mm rather than the closure object 2 with this operation gestalt 18. 
[0162] Since a touch area with the lead of the leadframe presser foot 70 can be enlarged in wirebonding 
performed while pressing down by the leadframe presser foot 70 of the configuration which shows the 
edge of the wire connection of the gate lead 6, and the edge of the wire connection 55 of the source lead 
5 with a two-dot chain line at the time of wirebonding and imposing a supersonic wave as shown in 
drawing 66 , a part for the both ends of the wire connection 55 can be pressed down strongly, the 
ultrasonic-bonding engine performance can be made high, and improvement in the bond strength of a 
wire can be aimed at. Thereby, improvement in the reinforcement of wirebonding, improvement in the 
yield, and improvement in dependability can be aimed at. Since it is 4 source wire also with this 
operation gestalt 18, while degradation of the closure object which consists of resin by generation of 
heat in a source wire part stops being able to occur easily, since heat transfer nature is good, operational 
stability of a semiconductor device is securable. 

[0163] (Operation gestalt 19) The top view of a semiconductor device whose drawing 67 is other 
operation gestalten (operation gestalt 19) of this invention, and drawing 68 are the top views showing a 
part of leadframe used for manufacture of a semiconductor device. This operation gestalt 19 is 
equivalent to the operation gestalt 9 which has the hole 21 for attachment in the support substrate 3, and 
the source leads 5 are three semiconductor devices 1. Since it is 4 source wire also with this operation 
gestalt 19, while degradation of the closure object which consists of resin by generation of heat in a 
source wire part stops being able to occur easily, since heat transfer nature is good, operational stability 
of a semiconductor device is securable. 

[0164] (Operation gestalt 20) Drawing 69 is the top view of the semiconductor device which are other 
operation gestalten (operation gestalt 20) of this invention. This operation gestalt 20 is the 
semiconductor device 1 which fixed to the support substrate 3 the semiconductor chip 7 with which the 
power bipolar transistor was incorporated in the operation gestalt 7, and the lead which projects from 
one side face of the closure object 2 turns into the base (B) lead 71 and the emitter (E) lead 72. The 
support substrate 3 is used as a collector (C) terminal. Since it is 4 emitter wire also with this operation 
gestalt 20, while degradation of the closure object which consists of resin by generation of heat in an 
emitter wire part stops being able to occur easily, since heat transfer nature is good, operational stability 
of a semiconductor device is securable. 

[0165] (Operation gestalt 21) Drawing 70 is the top view of the semiconductor device which are other 
operation gestalten (operation gestalt 21) of this invention. This operation gestalt 21 is the 
semiconductor device 1 which fixed to the support substrate 3 the semiconductor chip 7 with which 
IGBT was incorporated in the operation gestalt 7, and the lead which projects from one side face of the 
closure object 2 turns into the gate lead 6 and the emitter (E) lead 72. The support substrate 3 is used as 
a collector (C) terminal. Since it is 4 emitter wire also with this operation gestalt 21, while degradation 
of the closure object which consists of resin by generation of heat in an emitter wire part stops being 
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able to occur easily, since heat transfer nature is good, operational stability of a semiconductor device is 
securable. 

[0166] Although invention made by this invention person above was concretely explained based on the 
operation gestalt, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to the above-mentioned operation gestalt, and does not deviate from the 
summary. 

[0167] The semiconductor device of this invention can be used for power sources of the automobile 
electrical device by which 100- 120 A, etc. and a high current are demanded, such as power sources of the 
laser beam printer by which low-fever resistance is demanded, such as a power source of the pocket 
device by which it can include in various kinds of electronic instruments with insertion mounting 
structure as surface mounting structure, for example, low-battery actuation is demanded, a notebook 
computer, etc. This invention is applicable to the semiconductor device of TO-220 structure at least. 
[0168] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

(1) The 2nd electrode lead (source lead) becomes two, and according to increase of the heat transfer 
cross section, since the amount of heat transfer to a mounting substrate can be increased, the heat 
transfer effectiveness becomes high, and it can attain operational stability of transistors, such as power 
metal-oxide semiconductor field effect transistor, a power bipolar transistor, and IGBT. 

(2) Since it stands in a row in the long connection section in the interior of a closure object and the wire 
(diameter of 500 micrometers) of four thick aluminum is connected to this connection section, even if a 
drain current increases sharply as compared with the former (100A), a two source lead Since a loss 
output can be performed small and calorific value can be stopped small, generating of degradation of the 
resin which constitutes a closure object can be suppressed, and the reinforcement of power metal-oxide 
semiconductor field effect transistor can be attained. 

(3) Since the heat generated with said wire and the heat generated with the semiconductor chip are 
transmitted to a mounting substrate through four thick wires through the source lead of 2 configurations 
with which the heat transfer effectiveness becomes high, it can attain effective heat dissipation. 

(4) In what has the broad 2nd electrode lead, the heat dissipation engine performance becomes high 
further, and operational stability of a transistor can be secured. 

[Translation done.] 
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